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1.0 INTRODUCTION

This Remedial Investigation, Second Phase (RI-Phase IT) Report presents the procedures and

LS O1—a COntin g-StDSUTriacec SO A0 Erouitawartc VESTTEZAITO d C L)

(Tuchman) facility located at 4401 North Keystone Avenue in Indianapolis, Indiana. This second
phase investigation was outlined in the Phase I RI Work Plan dated August 19, 2003 and

conducted as a continuation of the Investigation Work Plan (TWP) for the aforementioned facility
dated March 4, 2002.

= =2

This RI-Phase II Report was prepared in accordance with the Indiana Department of
Environmental Management (IDEM) State Cleanup Program requirements following the outline
prescribed in Appendix 1 of the Risk Integrated System of Closure (RISC) User’s Guide dated

February 15,2001

L B A

The site is identified as Incident # 1991-02-503 and is currently under the review of the State

i

]

Cleanup Program within IDEM.
1.1  FACILITY LOCATION AND CONTACTS

The Tuchman facility is located on the northeast comer of Keystone Avenue and 44" Street
within the city limits of Indianapolis in Marion County, Indiana as illustrated in Figure 1. The
layout of the facility is illustrated in Figure 2.

The Facility Name and Contact information is provided below:

Site: Tuchman Cleaners
4401 North Keystone Avenue
Indianapolis, IN 46205-2246
Site Contact: Mr. Jim Dunn

Contacts: Owner’s Representative Party Responsible for Investigation
Mr. Randy Jackson Mr. Dennis Connair
National Dry Cleaners, Inc. URS Corporation
4510 W. 63th Terrace 36 E. 7" Street, Suite 2300
Prairie Village, KS 66208 Cincinnati, Ohio 45202
(913) 617-7546 (513) 651-3440
Tuchman Cleaners 4401 North Keystone Avenue

14944888 1 11/24/2004




1.2 CURRENT CONDITIONS

As stated in the RI Report, testing to date has identified the presence of chlorinated volatile

tetrachloroethene (PCE), which is a solvent historically and currently used on site for dry
cleaning operations as discussed in Section 2.1 of the RI Report (dated April 4, 2003). Other

COCs are breakdown products of PCE: trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-
DCE), and vinyl chloride. Other potential contaminant issues include reported former storage of

Eg Rt

Stoddard solvents (mineral spirits) and fuel (diesel and gasoline) on site, but numerous rounds of
testing have not detected volatile components of either Stoddard or fuels on site at concentrations

warranting further investigation.

Impact from PCE and associated CVOCs is concentrated within the upper 25 feet of the
subsurface (encompassing the uppermost groundwater zone) on the west and southwestern
portion of the site at parts-per-million (ppm) range concentrations. Soil and groundwater
sampling at 18 offsite locations to the west and southwest of the facility have also identified the
presence of the CVOCs at ppm-range concentrations. These locations define the downgradient
contaminant plume in the uppermost aquifer. Impact has been identified in intermediate and deep
groundwater zones within the site property at concentrations significantly below those observed
in the uppermost zone. Offsite impact to the deep and intermediate zones has not been identified.

The known nature and extent of this impact is fully described in Section 5.0 of this report.

Concentrations of PCE at upgradient monitoring well MW-6 have increased over time. This
monitoring well is located downgradient of a neighboring laundry facility on Allisonville Road

that included dry cleaning operations that may have resulted in releases to the subsurface.

1.2.1 Interim Remedial Actions

Interim remediation is being conducted by pumping and treatment of dissolved-phase impact to
shallow groundwater at the downgradient property boundary, and by pumping and recycling of
dense non-aqueous phase liquid (DNAPL) from the shallow groundwater zone under the facility.
A brief summary of the nature of these actions and the resultant effects follows.

Tuchman Cleaners 4401 North Keystone Avenue
14944888 2 11/24/2004



1.2.1.1 Dissolved-Phase Pump and Treat

Groundwater is pumped from recovery well RW-1 at the southwest corner of the Tuchman

V
1

=

property (Figure 1) to an ORS Lo-Pro™ II air stripping unit, where volatile organic compounds
(VOCs) are removed from the liquid. The system is operated primarily as a containment measure

o prevent the ofisite migration o OCs-dissolved in egroundwater. The-a ukalale

operated at approximately 10 gallons per minute (gpm) since 1995, except when interrupted by

maintenance, upgrade, and cleaning activities. Upgrades within the past year included
underground pipe replacement, in-well pump installation, increased pumping capacity, and
installation of additional process controls. Extraction well RW-1 was also cleaned in 2003 and

2004 to maintain its production. Treated groundwater is discharged with the permission (Permit
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#721650) of the City of Indianapolis Department of Public Works.

Samples of the groundwater influent and treated liquid are tested monthly to evaluate air stripper
performance and to verify that the concentration of VOCs in the liquid effluent is below the
discharge limit of 1 ppm. Approximately 40,000,000 gallons of groundwater have been extracted
and treated since 1995, removing an estimated total of 530 pounds of VOCs from the uppermost

water-bearing zone. Table 1 is a summary of groundwater extraction and air stripping results.

1.2.1.2 DNAPL Recovery System

Subsequent to the submittal of the RI report, dated April 4, 2003, a less than 1/2-foot thick
DNAPL layer was observed 28 feet below ground surface (bgs) in the newly installed recovery
well RW-3 (installed in February 2003 as part of the Stage II activities of the original RI
investigation).

Manual pumping of DNAPL was conducted at RW-3 with a peristaltic pump in October and
November 2003 to evaluate the extent to which DNAPL would be recoverable if an automated
pumping system were to be installed. Nearly 13 gallons (175 pounds) of DNAPL were recovered
during 12 hours of pumping; consequently, an automatic DNAPL pumping system (Pumpworks,
Inc. dual-solenoid electric pump) was installed in late November 2003 at RW-3. Within 15 days,
approximately 55 gallons (700 pounds) of DNAPL was recovered. Minor pump problems
(overheating) prevented pumping DNAPL between mid December and early January 2004. When
the pump was successfully reactivated, an additional 55 gallons of DNAPL was pumped by mid
February 2004.

Tuchman Cleaners 4401 North Keystone Avenue
14944888 3 11/24/2004



if Approximately 1,825 pounds of DNAPL have been removed to date by manual and automatic
recovery, as detailed in Table 2. Two 55-gallon drums of DNAPL have been transported to Parts

‘ Cleaning Technologies of Indianapolis, Indiana for recycling. A third 55-gallon drum continues
to accumulate DNAPL from the automatic pumping system, however the DNAPL recovery rate

has decreased to less than 1/10" of a gallon per day [gpd[ (0.14 pounds per day), indicating that

v of R Onece DNAP

has been reduced sufficiently, groundwater may be pumped from RW-3 to the existing air
stripping system; groundwater will likely require treatment prior to the air stripping system to
meet discharge limits.

Tuchman Cleaners 4401 North Keystone Avenue
14944888 4 11/24/2004




2.0 SITE BACKGROUND AND BASELINE PROJECT ASSESSMENT

2.1 SITE HISTORY

d-report,uchman-has-been-the sole-occupant-of-the property-at- 4401 Nor

Keystone Avenue for over 50 years. Operations have included dry cleaning; cleaning of
draperies; leather and suede cleaning; and wet washing of laundry, commercial uniforms, and

floor mats. Detailed accounting of past activities is discussed in Section 2.1 of the RI report.

2.1.1 Previous Investigations

fhem-gurary
Sy

Previous investigations on site have been conducted by Alt & Witzig between 1989 and 1993 and
by URS (formerly Dames & Moore) from 1994 to present. A chronology of the previous
investigations and summaries of soil and groundwater analytical results is presented in the RI
report.

2.2  GEOGRAPHY

The facility is located within the city limits of Indianapolis in Washington Township, Marion
County, Indiana. The Land Office Grid System location for the facility is the southwest corner of
the northwest corner of Section 17 in Township 16N and Range 4E. The measured Universal
Transverse Mercator (UTM) coordinates are 4,409,950 meters North and 575,125 meters East in
UTM Zone 16.

The site is located within the Tipton Till Plain section of the Central Lowlands physiographic
province. The section is characterized by relatively flat till-covered uplands occasionally cut by
deep, steep-sided glacial valleys that have been partially or wholly filled with glacial alluvium.
The site is situated within one such buried glacial valley trending northeast-southwest, currently
occupied by Fall Creek, a tributary to the White River valley system west of the site.

The Environmental Systems Research Institute/Federal Emergency Management Agency
(ESRIVFEMA) Project Impact Flood Hazard Map does not identify the site as being situated
within the 100-year or 500-year floodplains of Fall Creek (ESRI/FEMA, 2000).

Tuchman Cleaners 4401 North Keystone Avenue
14944888 5 11/24/2004
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According to the Soil Survey of Marion County, Indiana (Sturm and Gilbert, 1978), the soil

present on site 1s classified as Urban land-Westland Complex, a loamy outwash that contains a
clay loam within the upper 30 inches. This soil complex is characterized as having very slow

runoff and slow permeability.

According to the Hydrogeologic Framework of Marion County, Indiana: A Digital Atlas
Hlustrating Hydrogeologic Terrain and Sequence (Indiana Geological Survey, 2000), the general

area is underlain by a thick, complex collection of glacial deposits over Devonian-aged carbonate
bedrock. The unconsolidated sediments were generated during a complex sequences of

Quaternary-aged glacial advances over the region. The associated depositional environments that

helped form the sediments include buried pre-glacial valleys that were filled by periglacial
outwash deposits, alluvial fans, silt/clay-rich till, and silty lacustrine deposits in alternating
layers.

The data presented in borings logs of the monitoring wells and soil borings advanced on site
identify three distinct sand and gravel units within the subsurface that are separated by relatively
impermeable glacial till units. Devonian-aged carbonate bedrock was encountered at 70 to 72 feet
bgs on site.

Detailed descriptions of the subsurface encountered during the investigation field activities is
provided in Section 5.1.

24  HYDROGEOLOGY

According to the Water Resources of Marion County, IDNR, 1974, the alluvium of the Fall Creek
valley constitutes an aquifer capable of yielding several hundred gpm to properly installed wells.
The bedrock aquifer within the Devonian-aged limestones is reportedly capable of yielding 75 to
250 gpm.

Water well logs obtained from the Indiana Department of Natural Resources (IDNR) support this
characterization, but indicate that the alluvial aquifer is highly variable in the site vicinity. In
particular, the alluvium is typically divided into two or more water bearing zones separated by
clay-rich units. In this area, only the deepest groundwater zones are used for water supply. The

Tuchman Cleaners 4401 North Keystone Avenue
14944888 6 11/24/2004




most productive wells are located west of the site where the deep sand and gravel unit is thicker,
or they are completed in the bedrock at more widespread locations. On site, three distinct

groundwater zones have been identified corresponding to the three sand and gravel units above

= = =
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the bedrock aquifer discussed above.

conductivity of the shallow groundwater zone is on the order of 4.0 x 10 cm/second with a

storage coefficient of 0.01 (semiconfined conditions). No significant hydraulic response to the
test was discernable in the intermediate and deep zone wells at MW-9, suggesting that the lower
zones are not significantly connected to the shallow zone.

T T e Py T

i

Slug tests conducted on intermediate wells MW-91 (formerly MW-9D(A)) and MW-6I derived
hydraulic conductivity values of 1.7 x 10 and 5.1 x 10™* cm/second, respectively.

The results of the testing conducted in March 2004 identified a strong hydraulic connection
between the Indianapolis Water Company’s (TWC’s) bedrock well FC-11 and the intermediate
and deep groundwater zones present on site. However, the shallow groundwater zone did not
hydraulically respond to FC-11 production, again suggesting a hydraulic barrier between the
shallow and the lower groundwater zones.

Further discussion of the hydrogeologic data collected during the investigation is provided in
Section 5.2.

25 REGIONAL ECOLOGY AND POTENTIAL ECOLOGICAL EXPOSURE

URS conducted a preliminary evaluation of the potential ecological effects of the CVOCs
identified on site. The study, presented in the Phase I RI Report, identified the following
conclusions:

* Based upon the nature and degree of site vicinity development, significant wildlife
populations would not be expected on site.

= Because currently identified CVOC impacts are limited to subsurface soils and
groundwater, contaminant exposure via soil ingestion/dermal contact would not be
expected unless impacted subsurface soils were exposed.

Tuchman Cleaners 4401 North Keystone Avenue
14944888 7 11/24/2004




Because potable water supply is generally provided, it is available to residents and
businesses in the area by Veolia Water Company, there is limited opportunity for
ingestion or dermal contact with impacted groundwater underlying the site.

Periodic monitoring of vapor concentrations in the work space has been conducted as
recently as summer 2002, indicating that the vapor concentration in the working
atmosphere was within applicable limits set forth by the Occupation Safety and Health

Administration (OSHA).

Mr. Ron Hellmich, Ecologist with the IDNR Division of Nature Preserves did not report
any known or potential threatened or endangered species of vascular plants, insects,
amphibians or birds likely to be present in the site vicinity. Known or potential
threatened, endangered and species of special concern in the site vicinity could include
Kirtland’s Snake and the Eastern Sand Darter.
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Kirtland’s Snake (Clonophis kirtlandii), a state (but not federal) listed endangered
species, prefers open damp habitats, such as marsh edges, wet fields and pastures, creeks,
canals, sluggish ponds and ditches (PDCNR. 2002). The latest documented occurrence of
Kirtland’s Snake in the general area of the site was in 1991 at a location along Keystone
Ave. between 23" and 35" Streets in the vicinity of the County Juvenile Center,
approximately 2.4 miles south of the site (Hellmich, R. 2002). The site does not offer
suitable habitat for this species and CVOC impacts are limited to subsurface site soils
(almost entirely covered by the building and paved areas) and groundwater. Current site
data does not support the potential for contact of this species with impacted subsurface
soil on site. Although the extent of impacted groundwater has not been fully delineated, it
is not likely that this terrestrial species, if present in the site vicinity, would have
opportunity for ingestion of, or dermal contact with impacted groundwater.

The Eastern Sand Darter (Ammocrypta pellucidum) is not a state or federally listed
threatened or endangered species, but a “Species of Special Concern” in Indiana. The last
documented occurrence of the Eastern Sand Darter in Fall Creek is an historical
observation in 1942, at a location south of 36™ Street, approximately 1.3 miles southeast
(downstream) of the site on Fall Creek.

No occurrences of endangered, threatened or rare freshwater mussels have been
documented in Fall Creek south of Benjamin Harrison state park, approximately 5 miles
northeast of the facility.

Although there may be some potential for occurrence of the Indiana Bat (Myotis sodalis),
a state and federally listed endangered species, along Fall Creek in the site vicinity, the
Indiana Drainage Handbook (Appendix H.2, United States Fish and Wildlife Services
(U.S. FWS) List of Indiana Streams and Habitats Associated with Endangered Species)
does report Fall Creek as a stream with known occurrences of this species.

Cleaners 4401 North Keystone Avenue
8 11/24/2004




« If impacted groundwater did reach Fall Creek (approximately 380 feet southeast of the
site), and no attenuation occurred across that distance, the concentrations of CVOCs

=

present in the groundwater would be greatly diluted by Fall Creek, which has a reported
daily mean flow of 392 cubic feet per second (USGS, 2002). Therefore, the possibility
that impacted groundwater would have a significant effect on wildlife is effectively

impracticable.

2.6 POTENTIALLY SUSCEPTIBLE AREAS

The site is located within a recently derived Wellhead Protection Area within Indianapolis. This

designation is based on the site’s proximity to Fall Creek, approximately 380 feet towards the
south-southeast, and the IWC well field with wells as close as 1,600 feet southwest of the site
and 1,200 feet northeast. The Fall Creek plant is currently operated by Veolia Water
Indianapolis, LLC under IWC’s supervision.

The IWC Fall Creek water plant collects groundwater from eight wells located within a radius of
1 mile. The older production wells (FC-2, FC-5, FC-7, FC-8, and FC-11) were installed prior to
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1920 at depths approaching 400 feet and draw water from the bedrock, which is encountered
between 80 and 100 feet bgs, underlying the lowest unconsolidated groundwater zone. The more
recent wells (FC-17, FC-18, and FC-19 installed in 1988 and 1989) are screened within the deep
sand and gravel unit immediately above the bedrock. Boring logs for the carlier wells are not

available. TWC maintains boring logs of the more recent wells.

The TWC wells are pumped at fixed rates on an unscheduled basis dependent upon need.
Operators maintain a rotation sheet, but have flexibility to select any well for pumping.
Individual wells are occasionally pulled off-line for repair or maintenance, although IWC prefers
not to do so during the summer. All documentation regarding pump operation is recorded
chronologically on daily log sheets that are archived with TIWC. There is no scheduled

fluctuation of pumping rates or alternating pumping on a short term or seasonal basis.

The IWC reports that they have detected CVOCs in a number of wells scattered through the well
field (upgradient as well as downgradient of Tuchman) but have not exceeded any drinking water
standards. Recent groundwater analytical data (April 2004) from downgradient production well
FC-17 identified only PCE at 0.00062 mg/L.
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2.7  POSSIBLE CHEMICALS OF CONCERN

As stated above in Section 1.2, the known COCs within the soil and groundwater on site are PCE

Py

and its breakdown products TCE, cis-1,2-DCE, and vinyl chloride. Detections of trans-1,2-
dichloroethene (trans-1,2-DCE), 1,1-dichloroethene (1,1-DCE), methylene chloride, benzene,

oluene,—and-ethylbenzen ave-been-reported-but-at-concentrations—that-do not-appear-to-be

significant.
2.8 POTENTIAL CONTAMINANT TRANSPORT

The current impact present on site is confined to the subsurface soils and groundwater. Transport
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or-windblow
particulate transport are considered unlikely because the primary source of impact appears to be
spills that penetrated the interior floor. The dominant contaminant transport pathway appears to
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be via shallow groundwater flow in a west-southwest direction. However, impact to the
intermediate and deep groundwater zones indicate some transport vertically downward through
the layered glacial materials.

2.9 POTENTIAL HUMAN EXPOSURE PATHWAYS

The site is immediately bordered on all sides by commercial and retail areas. Residential areas
are present within 300 feet of the site to the west. The primary potential pathways for exposure to
humans are contact with impacted soil, contact/ingestion with impacted groundwater, and
inhalation of vapors released from the soils and/or groundwater.

The potential for exposure to impacted soil is limited by the presence of buildings and pavement
over virtually all of the area in which unsaturated soil is impacted. However, any excavation of
soil within the impacted area of the facility should be regarded as a significant exposure
potential.

Groundwater use represents a significant potential exposure pathway.

+ The nearby TWC wells supply public drinking water for portions of Indianapolis.
Pumping tests conducted for this phase of the RI demonstrate a hydraulic connection
between the water supply wells and the deeper groundwater zones on site. No IWC wells
have been found to be impacted above maximum contaminant levels (MCLs) to date so
the pathway may not be complete, but is regarded as a significant potential.
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A production well is present on site near MW-6 at the northeast corner of the Tuchman
facility. The well is used to supply water for wet-washing operations on site and
hlstoncally was also connected to a faucet in a wash basm on s1te The basm connection

use it for potable purposes (the fa0111ty 1s supphed by city water for potable use) The
onsite production well was installed by cable tool methods with a steel casing driven
through the top of bedrock at 72 feet and terminating at 77 feet to allow an open hole in

bedrock below to 145 feet. The well likely draws water from the fractured bedrock with
significant potential for infiltration from the overlying sand and gravel unit (deep
groundwater zone as discussed in Section 5.2.3).

The IDEM canvassed the site vicinity for other groundwater users and found a single
residential water well servicing 2035 E. 43" Street. The property owner was contacted
and samples were collected to evaluate the exposure potential.
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The potential exists for CVOCs in the soil and groundwater to volatilize into the soil gas
and be released to the atmosphere. Testing inside the Tuchman facility indicates that the
operations are in compliance with occupational safety standards but testing of potential
off gassing of soil and/or groundwater impacts is impractical owing to the active use of
PCE in the daily operations.
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3.0 STATEMENT OF WORK

The RI-Phase T Work Plan dated August 19, 2003 outlined the objectives and approach of the

aforementioned supplemental investigation, and provided the criteria for evaluating the data

=
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generated during the investigation. This section is included to summarize the objectives,

activities conducted, and schedule of events accomplished during the investigation.

ﬂ 3.1 INVESTIGATION OBJECTIVES

The objective of the Phase II RI was to expand upon the findings of the RI Report dated April 4,
2003. The issues addressed during this second phase of investigation include: 1) delineation of

offsite shallow groundwater impact identified downgradient of the facility, 2) evaluation of the
nature and extent of CVOC impact identified in the intermediate monitoring well MW-41, and 3)
m further characterization of the groundwater flow conditions of the intermediate and deep

groundwater zones and evaluation of the hydraulic relationship between these units and the

ensure removal or destruction of mobile contaminants. A fourth objective was added to the

investigation after the planning stage: further evaluate the extent of DNAPL impact under the

R
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western portion of the facility (interior source-area probes).

R
pro

3.2 INVESTIGATION ACTIVITIES AND METHODS

The aforementioned objectives were addressed through two field efforts or stages: a Stage I effort

designed to provide comprehensive groundwater data that further characterizes the extent of

impact on- and off-site and an evaluation of the regional hydraulic conditions; and a Stage 1

B
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effort where three intermediate monitoring wells were installed and groundwater quality
conditions in three groundwater zones were tested.
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3.2.1 Stage I Field Activities

The Phase II Stage I Field Activities, conducted between February 25 and April 8, 2004, included

e

three separate field efforts conducted in sequence to allow the results of the earlier efforts to be

source-area probes, and one probe at the future location of deep piezometer PZ-10D. The second
field effort included the installation of PZ-10D on March 18 and 19, 2004 and hydraulic flow
monitoring and testing, which ran from March 18 through 22, 2004. The third field effort,
conducted between April 6 and 8, 2004, involved the advancement of the remaining 10 off-site

probes and groundwater sampling of a representative set of monitoring wells on- and off-site. A

)
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brief summary of the field activities is discussed below.

3.2.1.1 Off-Site Groundwater Assessment

The off-site probes OSP-1 through OSP-17 were advanced to delineate the extent of shallow
groundwater impact downgradient of the facility, as illustrated in Figure 1. Borings were
advanced to the top of the T-2 Till unit underlying the uppermost groundwater zone using a
Geoprobe Model 66DT operated by Boart Longyear of Indianapolis, Indiana. To evaluate
groundwater impact, one groundwater sample was collected from each probe for laboratory
analysis. Seven probe locations immediately downgradient of the facility (OSP-1 through OSP-6
and OSP-13) were advanced during the first field effort to evaluate the extent of impact with
potential to modify the remaining probe locations to provide optimum coverage of the further
downgradient off -site area. The subsequent 10 probes were advanced at the planned locations
except for OSP-10, which was moved from the western edge of 44™ Street to the western
sidewalk of North Keystone Avenue, in line with monitoring well MW-11 and off-site probe
OSP-13.

During all probe advancement, soil samples were screened for VOCs [including solvent-related
compounds] in the field using a photoionization detector (PID), divided into 2-foot intervals, and
placed in sealable plastic bags for subsequent headspace measurements. Soil samples were
visually classified in the field according to the descriptive terminology of the Unified Soil
Classification System (USCS) presented in American Standard Test Method (ASTM) D-2488.
Soil samples were examined for DNAPLSs under an ultraviolet (UV) light, as described by Cohen
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et al. (1992) where headspace screening yielded elevated PID reading (greater than 1,000 ppm)

suggesting a potential for the presence of DNAPLs. As a confirmation to the field observations
and measurements, three soil samples were selected for laboratory analysis based on initial PID

| measurements or visual evidence of contamination as determined by the field team.

3.2.1.2 Deep Piezometer Pre-Analysis and Installation

The intermediate probe Pre-PZ-10D was advanced on February 27, 2004 at the planned location

of the deep piezometer PZ-10D (Figure 1) to evaluate the shallow and intermediate groundwater
| quality prior to installing the deep piezometer through these intervening zones. Groundwater
rl( samples were collected from both zones for laboratory analysis.

£ A Myertean
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Drilling Service (ADS) of Indianapolis, Indiana (Indiana Certified Driller License #293) using an
all-terrain vehicle (ATV) mounted CME-750 rig with 4.25 inner diameter (ID) hollow stem
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m augers. Based on the groundwater analytical results from Pre-PZ-10D, no surface casing was
installed. The piezometer was constructed of 2-inch Schedule 40 polyvinyl chloride (PVC) with
a 10-foot, 0.010-inch slotted screen between 58.75 and 68.75 feet bgs.

3.2.1.3 Hydraulic Testing

Hydraulic testing was conducted between March 18 and 22, 2004 with the objective of
‘ monitoring groundwater level response to local and regional pumping activities, both known and
unknown. Selected wells screened within the shallow, intermediate, and deep groundwater zones
were monitored using programmable data loggers with downhole pressure transducers or by
manual measurements with an electronic well probe.

Set-up for the hydraulic testing included the placement of In-Situ MiniTROLL water level data
loggers in  wells MW-4, MW-4I, MW-4D, MW-6I, MW-6D, and MW-131 for
1-minute measurements from March 18 through 22, 2004. Two pressure transducers attached to
In-Situ Hermit 1000C data loggers were also placed in selected wells during pumping tests on
March 21 and 22, 2004 to provide additional hydraulic response data.

Tuchman Cleaners 4401 North Keystone Avenue
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The measurements collected between March 18 and early March 21 (before 9:00 AM) represent

ambient groundwater conditions. Influences on ambient conditions include cyclic pumping from

the Tuchman production well on Thursday, Friday, and Saturday during business hours and
pumping of IWC production wells FC-2, FC-8, FC-11, FC-18, and FC-19 (except that FC-11 was

ﬁ turned off at noon on Friday, March 19, 2004 as discussed below)
Aquifer response to FC-11 operation was tested by stopping the well at noon on March 19 (after
E several months of operation), then running 1t again from 9:00 AM to 11:20 AM on March 21 and

again from 3:40 PM on March 21 to 7:00 AM on March 22. Water level data collection

o » o ..
contimied un 00 PM -on Mai n-ord o-monttoraquifer recovery

During the recovery period for FC-11, the aquifer response was further tested by operation of the

Tuchman bedrock production well. The well operates normally in response to the facility’s daily
water use for wet cleaning laundry. This use is typically greatest during the morning shift where

T

pumping would turn on and off at an approximate frequency of 12 cycles per hour. To test the
hydraulic response of a maximum pumping frequency, the well use was artificially elevated and

Y
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sustained by opening multiple faucets within the facility between 3:42 PM and 5:51 PM on
March 22. The well did not operate continuously during this time, but rather cycled on and off

approximately 20 times per hour in rapid succession to maintain the necessary pressure within

a3
e

the water lines as water was drained through the faucets.

Hydraulic response to RW-1 operation was tested on March 22. Afier having been inactive for
approximately 3 days, RW-1 was run at approximately 9.5 gpm between 12:15 PM and 2:18 PM.

B

IWC production well FC-17 was not tested because the pump was inoperable at the time of the
hydraulic testing. RW-3 was also not tested because of the presence of DNAPL in the well.

==

3.2.1.4 Interior Source Area Borings

As a supplement to the scope of the RI-Phase II WP, three source area probes (IB-1 through IB-
3) were advanced within the Tuchman facility in the vicinity east, north, and northeast of

ﬁf recovery well RW-3 (Figure 2). The probes were advanced to test for a deeper “Top of Till”
| surface between previously advanced Geoprobe borings (RW-3, GP-15, GP-17, GP-1, and GP-
13) in an effort to identify the presence or absence of DNAPL beyond the confirmed presence at

RW-3. One groundwater sample was collected from the base of each temporary piezometer for
*’“ laboratory analysis.
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Soil samples were screened for VOCs [including solvent-related compounds] in the field using a

PID and divided into 2-foot intervals and placed in sealable plastic bags for subsequent
headspace measurements. Soil samples were examined for DNAPLs under an UV light, as

described by Cohen et al. (1992).

3.2.1.5 Monitoring Well Sampling

Groundwater samples were collected between April 6 and 8, 2004 from a representative set of
the existing monitoring wells (MW-3, MW-4, MW-41, MW-4D, MW-5, MW-6, MW-6I,
MW-6D, MW-7, MW-11, MW-13, MW-131, MW-14, MW-141], MW-15, MW-16, and RW-1) to
supplement the analytical results collected from the off-site probes. These samples were collected

using disposable polyethylene (PE) bailers and were submitted for laboratory analysis.

The groundwater sampling event involved an initial groundwater piezometric/potentiometric

— —_ S e

survey of all wells, piezometers, and off-site probe piezometers prior to groundwater sampling.
Depth-to-water measurements were collected from each point, using an electronic water level
indicator. These readings were recorded and used to establish groundwater elevations in order to
characterize groundwater flow direction and gradient across the site.

Three well volumes of water were purged from each well using disposable PE bailers. During
purging, the discharge water was tested for field parameters (pH, temperature, and specific
conductance) using a combination meter. Well purging continued until each of the measured
field parameters fell within 10 percent of values from the prior purge volume. After the well was
purged of a minimum of three well volumes, and the field parameters listed above had stabilized,
a groundwater sample was collected by bailer.

Samples collected for VOCs analysis were transferred directly from the bailer into three 40-
milliliter glass vials preserved with hydrochloric acid (HCI) and a plastic cap with a Teflon®
septum to exclude trapped air.

In addition to the VOC analysis, indicator parameters included the standard field parameter
measurements of temperature, specific conductance, and pH, plus the addition of dissolved
oxygen, oxidation-reduction potential (ORP).

All generated purge water was added to the remediation system.
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3.2.1.6 Analytical Testing

All selected samples were stored in ice-chilled coolers at approximately 4 degrees Celsius (°C)

crweras s

and transported under chain-of-custody procedures to Severn Trent Laboratories (STL) of North
Canton, Ohio via overnight courier. The samples were analyzed for VOCs using U.S.

P AN P A A -R4 Method K _!; 4__‘__-g:ll he
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EPA publication, Test Methods for Evaluation of Solid Wastes, Physical/Chemical Methods
(SW-846, 3rd Edition, Update 2). These samples were analyzed within the required 14-day

holding time for the VOC analysis. The analytical results were reported in a “RISC Level 4” data
package, in accordance with the Quality Assurance Project Plan (QAPP).

)
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3.2.2 OStage 11 Field Activities

The Stage II field activities were conducted between August 16 and September 14, 2004 with
groundwater levels of intermediate and deep monitoring wells collected on November 11, 2004.
Details of the monitoring well installation, groundwater sampling, and groundwater flow
evaluation activities are discussed below.

3.2.2.1 Intermediate Monitoring Well Installation

The interior intermediate piezometer was installed between August 16 and 18, 2004 by ADS of
Indianapolis, Indiana (Indiana Certified Driller License #293) using a Geoprobe Model 66DT.
The exterior intermediate monitoring wells (MW-21 and MW-31) were installed at locations
illustrated on Figure 2 on September 8 and 9, 2004 by Boart Longyear of Indianapolis, Indiana
(Indiana Certified Driller License #2019) using roto-sonic drilling methods.

The Stage 1T monitoring wells were advanced at least 1 foot past the base of the target zone and
set within the upper 1 foot of the underlying till to allow for collection of DNAPLs, if present.
The monitoring wells were installed between 42 and 49.5 feet bgs and were isolated from the
uppermost groundwater zone through the installation of a temporary steel surface casing seated
within the T-2 till unit underlying the shallow aquifer. The surface casing was retracted during
the monitoring well installation process only after the lower aquifer was adequately sealed from
the open borehole with hydrated bentonite and cement/bentonite grout.
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similar tests as those described for the Stage I activities in order to characterize the subsurface

conditions.

The exterior intermediate monitoring wells were constructed of 2-inch ID PVC well casing
equipped with a 5-foot long, 0.010-inch slot, 2-inch ID PVC screen. Intermediate well MW-11

was constructed of 1-inch ID PVC well casing equipped with a 5-foot long, 0.010-inch slot, 1-
inch ID PVC screen because of the physical limitations of its interior location.

nnuiar space around

the screen and extended a minimum of 2 feet above the top of each well screen. A minimum 3-
foot thick bentonite seal was placed above the filter pack at each well using bentonite chips

surface (2 feet bgs) with a cement/bentonite grout. The monitoring wells were completed with
flush mounted steel-guard covers set within the surrounding concrete floor or asphalt surface.
Each monitoring well was secured with a lockable cap and padlock.

Monitoring wells MW-11, MW-2I, and MW-31 were developed after installation to ensure proper
hydraulic connection between the monitoring well and the intermediate groundwater zone. The
wells were developed by purging of at least five well volumes using disposable PE bailers (MW-
1I) or a submersible pump (MW-2I and MW-3I). The submersible pump was decontaminated in
accordance with procedures outlined in the IWP before insertion into each well.

Soil cuttings generated during the field activities were contained in labeled, 55-gallon drums
temporarily stored at the site. The drums were transported by Kemark Environmental Services,
Inc. (Kemark) of Fort Wayne, Indiana and disposed at the EQ facility in Belleville, Michigan.
Drill flushing water and development water was treated through the onsite air-stripper unit and
discharged off site within the limits of the permitted discharge to the sanitary sewer.

3.2.2.2 Groundwater Sampling

Groundwater samples were collected from the newly installed intermediate monitoring wells
(MW-11, MW-2I, MW-3I) and a representative set of shallow monitoring wells (MW-1, MW-3,
MW-4, MW-41, MW-4D, MW-5, MW-6, MW-61, MW-6D, MW-7, MW-10, MW-11, MW-12,
MW-13, MW-131, MW-141, MW-15, MW-16, and RW-1) on September 13 and 14, 2004. The

procedures for sampling are summarized below with detailed procedures discussed in the QAPP.
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The groundwater sampling event involved an initial groundwater piezometric/potentiometric
survey of all wells, piezometers, and off-site probe piezometers prior to groundwater sampling.

Depth-to-water measurements were collected from each monitoring well, using an electronic

water level indicator. These readings were recorded and used to establish groundwater elevations

and interior piezometers, the presence or absence of DNAPL was tested by lowering a Solinst
Model 122 Oil/Water Interface probe through the groundwater column.

T ey
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A minimum of three well volumes of water were purged from each well using disposable PE

and specific conductance) using a combination meter. Well purging continued until each of the

measured field parameters fell within 10 percent of values from the prior purge volume. After the
well was purged, a groundwater sample was collected by bailer.

Samples collected for VOCs analysis were transferred directly from the bailer into three 40-
milliliter glass vials preserved with HCl and a plastic cap with a Teflon® septum to exclude
trapped air.

Collected groundwater samples were immediately transferred and stored in coolers chilled with
ice to maintain temperature at approximately 4°C. The samples were shipped to STL via
overnight courier under chain-of-custody protocol for analysis of VOCs using SW-846 Method
8260B. The analytical results were reported in a “RISC Level 4” data package, in accordance
with the QAPP.

In addition to the VOC analysis, indicator parameters included the standard field parameter
measurements of temperature, specific conductance, and pH, plus the addition of dissolved
oxygen, ORP.

All generated purge water was treated by the air stripper unit and then discharged off site via the
sanitary sewer.

3.2.2.3 Interior Source Area Borings

Four more source area probes (IB-4 through IB-7) were advanced within the Tuchman facility
within a closer vicinity west, north, and northeast of recovery well RW-3 (Figure 2). The probes

were advanced to test for a deeper “Top of Till” surface in an effort to identify the presence or
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absence of DNAPL beyond the confirmed presence at RW-3. One groundwater sample was
collected from the base of each temporary piezometer for laboratory analysis.

During all probe advancement, soil samples were screened for VOCs [including solvent-related
compounds] in the field using a PID and divided into 2-foot intervals and placed in sealable
under an UV light, as described by Cohen et al. (1992) where headspace screening yielded
elevated PID reading (greater than 1,000 ppm) suggesting a potential for the presence of
DNAPLs.

3.3 INVESTIGATION SCHEDULE

.
I
|

The field schedule for the RI-Phase II Work Plan (dated August 19, 2003) was initiated after
receiving an approval letter from IDEM for the field activities on January 15, 2004.

The Stage I field activities were conducted between February 25 and April 8, 2004. In
accordance with the RI-Phase Il Work Plan, Tuchman submitted an Interim Summary Report on
June 9, 2004 that summarized the Stage I field activities and presented the data generated during
that investigation.

The Stage II monitoring well installation activities were conducted between August 16 and
September 14, 2004. In order to provide groundwater flow direction when TWC production well
FC-11 was not operating, an additional groundwater level measurement event for the
intermediate and deep wells was conducted on November 11, 2004.
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The field activities were conducted in general accordance with the RI-Phase II Work Plan, the

IWP, and the enclosed QAPP (presented in Appendix C of the IWP). Description of the project
investigation methods and variances from the RI-Phase II Work Plan, TWP, and QAPP are

discussed each staged field activity section in Section 3.
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| 50 INVESTIGATION RESULTS

The field measurements and results of sample analyses for the Stage I and Stage II field activities
are discussed in this section. As noted in the RI-Phase II Work Plan, the objectives of the field

|
|
|
W activities are to: 1) delineate offsite shallow groundwater impact identified downgradient of the
| facility, 2) define the nature and extent of CVOC impact identified in the intermediate

of the intermediate and deep groundwater zones and to evaluate the hydraulic relationship
between these units and the shallow aquifer, and 4) further eval i
In adherence with the QAPP, the investigation used field observations and measurements, and
the results of laboratory testing of soil and groundwater samples to evaluate the aforementioned
objectives.

The discussion of investigation results presented below is organized into the following sections:

= ==

Subsurface Geology, Hydrogeology, Nature and Extent of Soil Impact, Nature and Extent of

ﬁ—&guadwater Impact.

5.1 SUBSURFACE GEOLOGY

During this second phase of investigation, an additional 13 soil borings, 13 piezometers, and

three wells were advanced onsite or in the general vicinity of the site. Soil samples were
collected continuously from all borings, examined by a geologist, and classified using the criteria
of the USCS as outlined in ASTM standard D2488. Field measurements and soil classifications
of each boring advanced during the Stage I and II activities are presented on the logs in Appendix
A of this report.

7 e o]
P ey e,

The data collected during the RI-Phase IT were used to update the subsurface geologic conditions

discussed in the RI Report. The updated data are best summarized on cross section A-A’
illustrated on Figure 3 and cross section B-B’ on Figure 4. Cross section A-A’ depicts conditions

)
————y

along a line running east-west through the site from MW-6 in the east to MW-14 to the west as
mapped on Figure 2. These cross sections continue to illustrate carbonate bedrock overlain by
approximately 70 feet of unconsolidated material consisting of several units ranging from fine-

)
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grained to coarse. The following eight unconsolidated material units were identified during the
Phase I RI and used for discussion in this report:
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+ Fill material;

« Near surface clay-rich ablation till sediments;

e=
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« Sand and gravel derived from recent glacial outwash (Shallow Groundwater Zone);
. An upper Wisconsin-aged glacial till (Aquitard/Aquiclude);

o A thin, interbedded sand and gravel layer within glacial till (Intermediate Groundwater
Zone);
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» A lower Wisconsin-aged glacial till unit (Aquitard/Aquiclude);

o Pre-Wisconsin sand and gravel deposits associated with glacial outwash fans and
meltwater channels (Lower Groundwater Zone);

The borings advanced during the RI Phase II investigation confirm the presence and character of

these units regionally, with subtle changes observed within the units, as discussed below, starting
with the uppermost.

5.1.1  Fill Material

The RI Phase I investigation identified the fill material as a significant unit that potentially
influences the infiltration of groundwater and the migration of contaminants. The data collected
during the RI Phase I and this investigation (RI-Phase II) indicate the presence of 0 to 8 feet of
sandy and gravelly fill materials below concrete or asphalt pavement across the site. These
materials are reworked native soil or imported fill material presumably used to level the site for
construction of the building or pavement areas. At a few locations observed during the Phase I
R, there were old pavement surfaces buried within the fill zone that may significantly influence
the infiltration of groundwater and the potential migration of contaminants.
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5.1.2 Upper Clay Unit (T-3)

The next unit under most of the site is a clay-rich material generally 3 to 10 feet thick, referred to
here as the Upper Clay Unit. The material is generally moist to dry and is moderately stiff. This

unit is expected to behave as an aquitard, slowing the infiltration of groundwater to the
underlying aquifer zones except where absent or having significant secondary porosity

(fractures). The Upper Clay Unit was likely deposited as an ablation till during the retreat of the
last glacial episode and therefore is not as hard and compact as deeper till units on site.

The off-site borings indicate that the upper clay unit tends to thin out (0 to 4 feet thick) west of
North Keystone Avenue at borings OSP-1, OSP-2, OSP-4, OSP-5, OSP-6, OSP-8, OSP-9,
OSP-11, and OSP-13.

o
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5.1.3 Shallow Groundwater Zone
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usually first encountered within the upper 10 feet. The sediments are generally well graded and

loose, but layers of well-sorted, finer sand are present within the unit. The upper portion of the

See2

sand and gravel is usually slightly moist with the zone of saturation starting at approximately 12
feet bgs (further discussion in Section 5.2).
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Off site, the shallow groundwater zone tends to range from 7 to 33 feet thick. These deposits are
thickest towards the northwest (OSP-13) and southwest (OSP-1, OSP-4, OSP-5, OSP-6, OSP-8,
OSP-9, OSP-11) and are encountered nearer to the surface along the southern limit of the
investigation (probes OSP-6, OSP-9).

These sediments were likely deposited within interglacial meltwater channels or outwash fans

during the late Wisconsin glacial stage. The environment would likely have ranged from low-
flowing streams that deposited fine to medium sand to high-energy flooding waters that
transported coarse gravel, cobbles, or larger materials. This variability was observed both

vertically within individual borings and laterally between boring locations. The higher energy

areas of the environment would have caused localized erosion and scouring within the streambed
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and underlying glacial till.
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The Upper Till (T-2) is well-graded silty clay with some sand gravel material that is generally 15
to 21 feet thick, with MW-9D reporting an 8-foot thickness. Data collected during the RI-Phase II

ivestigation supports the notion that this till 1s a hard, over-consolidated material whose samples
demonstrated little to no moisture. The Phase I RI report suggested that this assemblage was

deposited at the base of a glacier where the weight of the overlying ice caused over-compaction
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The Phase I RI report indicated that this unit likely behaves as an aquitard (versus a complete

aquiclude), with possible infiltration of groundwater to the underlying aquifer zones in locations

where the till unit may be absent or secondary porosity (microfractures) is present. However,
monitoring of shallow, intermediate, and deep wells during the start up and stopping of regional
and local pumping activities identified that the hydraulic response of the shallow groundwater
zone is independent of the intermediate and deep groundwater zones, thus suggesting that any
hydraulic connection through this unit is indirect at best.

The depth measurements to the top of till from the 28 borings, piezometers, and wells advanced
during the RI-Phase II investigation were used to update the upper till unit (T-2) surface maps, as
illustrated regionally on Figure 5 and locally on Figure 6.

The regional map (Figure 5) illustrates a till surface ridge that extends from OSP-15 northwest
towards MW-131I and bends west towards OSP-1 and OSP-4. From the ridge in the vicinity west
of MW-13, the till surface appears to slope southwest towards OSP-6, west-southwest towards
OSP-11, and north-northeast towards OSP-10 and OSP-13. The northern edge of the Tuchman
building is underlain by a rise/ridge within the till surface, but the surface slopes northward
towards PZ-10D.

Within the northwestern portion of the Tuchman site (Figure 6), the local map illustrates a
depression within the till surface that is oriented towards the northwest and likely represents a
former meltwater channel or scour mark. The interior source area borings have provided
significant control of the 704 feet mean sea level (msl) and 703 feet msl contour lines in the
vicinity of RW-3. The data indicate a localized depression in the till surface at RW-3. The top of
till surface is lower at IB-1, IB-2, and IB-3, but field measurements and groundwater analytical
results clearly indicate that DNAPL was unable to migrate to these locations.
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5.1.5 Intermediate Groundwater Zone

- The Phase I RI report described the intermediate groundwater zone as a sand and gravel zone

collected from the installation of intermediate and deep wells indicate that the character of the

intermediate groundwater zone varies from a 4 to S-foot thick gravel/sand and gravel unit

towards the north (MW-2I, PZ-10D, MW-6D) to multiple 1-foot layers of gravelly silt, sand and
gravel, or gravel in the central portlon of the facility (MW 41, MW-11, MW—13I) toa smgle sand

MW-31, MW-14I). This lack of continuity within the unit is also observed when evaluatmg the
groundwater potentiometric surface among the intermediate wells, as illustrated on Figure 11.

Further discussion of the hydraulic character of the intermediate groundwater zone and its
hydraulic relationship among the intermediate wells 1s discussed in Section 5.2.

This sand and gravel zone was likely deposited by similar interglacial processes as those
described above for the shallow aquifer. The layers observed in the monitoring wells suggest
high-energy flooding waters that transported fine-to-coarse sand and gravel. As such, the
meltwater channels and/or outwash deposits most likely also impacted the underlying glacial till
surface through erosion, thus creating an uneven base for this aquifer. The sand and gravel
deposits at this depth were likely greater prior to the advance of the glacier producing the
overlying Till Unit T-2. It is likely that several glacial advances occurred during the timeframe
when the intermediate groundwater zone was deposited, producing the interbedded till and sand
units that are observed at MW-41, MW-11, and MW-131. The onset of each glacial advance
likely caused truncation of sediments across most of the site and redistributed the sand and gravel
elsewhere, including in the vicinity of MW-9D. Taking into account the possible depositional
environment, it is believed that the anomalously high sand and gravel zone at MW-9D is linked
to the intermediate groundwater zone at other wells, despite the elevation difference.

5.1.6 Lower Till Unit (T-1)

The Lower Till (T-1) unit onsite consists of 11 to 14 feet of predominantly silty clay material
extending to approximately 55 feet bgs at MW-4D and MW-6D and to 60 feet bgs at PZ-10D. As
discussed in the Phase I RI report, this material is well graded with fine-grained (silt and clay)
and coarse-grained (sand and gravel) soils that are over-consolidated by the weight of the
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advancing glacial during deposition. As such, these sediments are hard and generally dry. The
lower few feet of this unit contains a greater percentage of sand.

The Phase I RI report identified this unit as an aquitard that separates the intermediate and the
deep groundwater zones.

5.1.7 Deep Groundwater Zone

The data collected from the newly installed deep piezometer PZ-10D generally supports the
original Deep Groundwater Zone description as being a well-graded sand material with gravel,
although the thickness of the unit at PZ-10D is only 7.5 feet thick, compared to the 11 to 17.5-
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foot thickness observed elsewhere. This unit is generally dense and fully saturated. An updated
discussion of this aquifer is provided in Section 5.2.

The Phase I RI report identified these sediments as being pre-Wisconsin meltwater channel or
outwash deposits at a time when glacial presence was close. All deep wells and piezometers
present on site identify coarser sand and gravel at the base of the unit (high energy, braided
stream environment), overlain by more sorted silty sand with occasional gravel (stream water
channel). It is likely that a portion of this better sorted unit was truncated by the overlying Lower
Till Unit (T-1).

5.1.8 Pre-glacial Residuum

Pre-glacial Residuum unit consists of 2 to 4 feet of “terra rosa” clay residuum that is
characteristic of a weathered carbonate bedrock horizon. This material is considered a pre-glacial
paleosol that is very stiff and moist to dry.

5.1.9 Devonian-Aged Bedrock

Devonian-aged carbonate rocks were encountered in borings MW-6D and MW-4D at
approximately 71 to 72 feet bgs, respectively. Deep Piezometer PZ-10D encountered auger
refusal on this bedrock at 68.75 feet bgs. This rock unit is predominantly dolostone.
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5.2 HYDROGEOLOGY

As summarized in the Phase I RI report, two water-bearing zones and a third, less significant
zone were identified on site. This section of the report discusses the results of the hydraulic
testing conducted during the Stage I field activities and the resulting understanding of the

hydrogeologic character of these three units including the direction and gradient of groundwater
flow.

Groundwater elevation data collected during this investigation consisted of the water level

or piezometers, seven intermediate wells, one deep
piezometer, and two deep monitoring wells. The groundwater measurements listed on Table 3
include the February 19, 2003 sampling event (Phase T RI investigation) and four subsequent
groundwater level measurement events performed between March 19, 2004 and November 11,
2004. The piezometric map of the shallow groundwater zone based on the April 6, 2004 Stage I
groundwater sampling event (including groundwater elevations from the off-site probe
piezometers) is presented on Figure 7. The potentiometric map of the intermediate groundwater
zone based on measurements during the Stage II groundwater sampling event conducted on
September 13 and 14, 2004 is presented in Figure 8.

5.2.1 Hydraulic Testing Results

The groundwater elevation data collected during the hydraulic monitoring is presented in Figure
9. The figure includes the groundwater level measurements collected from wells MW-4, MW-41,
MW-4D, MW-6I, MW-6D, and MW-131I using the MiniTROLLs and the March 21, 2004
groundwater measurements from wells MW-14I and PZ-10D using pressure transducers attached
to Hermit 1000C data loggers. Bar graphs illustrating the timing of FC-11 operations and the
timing of the RW-1 and Tuchman production well pumping tests are presented at the top of the
chart.

At the outset of data collection, FC-11 had been in generally continuous operation at
approximately 695 gpm (I million gpd) for 93 days (since December 15, 2003). Under this
condition, the intermediate zone potentiometric surface graded from east (MW-6I) to west (MW-
131, MW-14I), as did the deep groundwater zone (MW-6D to MW-4D); deep piezometer PZ-
10D was not being monitored during this period. Conditions in the deep zone appear relatively
static compared to the intermediate where MW-141 and MW-6] experienced an early disturbance
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disturbance coincides with a rainfall event, but the systematic decline in MW-6] does not
correlate to any of the monitored input parameters.
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When FC-11 was turned off on March 19 at 12:00 noon, water level rebounded close to 6 feet in
both the intermediate zone and the deep zone. Start up and shut down of FC-11 on March 21 and
22 showed a similar hydraulic response to that observed on March 19. The data indicate that

= is-not running, MW-6Ibecomesthe downgradient - we ,suggesting ale oTee
of connection to the bedrock aquifer pumped by FC-11. Wells MW-131 and MW-141
demonstrated the greatest response within the first 10 minutes of pump operation with MW-61

responding least to the pumping conditions, suggesting that the connection between the bedrock

aquifer and the intermediate zone is either west of the site, or that the water-bearing unit at MW-
131 and MW-141 is better connected to the lower groundwater zones.

In the deep zone, the hydraulic gradient between MW-4D and MW-6D become negligible, but
both wells on March 21 and 22, 2004 appear to demonstrate greater response to FC-11 pumping
than PZ-10D, suggesting better connection to the bedrock aquifer.

There was no observed connection between the bedrock aquifer pumped by FC-11 and the
shallow groundwater zone. Conversely, the pumping of RW-1 in the shallow zone had no
measurable impact on either the deep or intermediate zones.

Groundwater level response from the RW-1 pump test, as listed in Table 4, identifies an
observed drawdown of 0.05 feet or greater in shallow monitoring wells MW-9, MW-5, MW-1,
MW-8, MW-7, MW-3, and MW-11. These measurements indicate a 0.05-foot drawdown radius
of 60 to 70 feet from RW-1.

Review of IWC’s pumping records indicates that within the past year and a half (March 26, 2003
through November 11, 2004 minus the time between March 30 and June 1, 2004), FC-11 was
pumped for approximately 385 days out of 532 days recorded. Consequently, the hydraulic
influence attributable to FC-11 was present for approximately 72 percent of the time within the
past year and a half.

Pumping of the Tuchman production well during normal facility operations on March 18 and 19,
2004 and during the planned testing on March 22, 2004 had a relatively small impact on the
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monitoring wells MW-41, MW-131, MW-4D, and MW-6D on March 19, 20, and 22. The lack of
signature or very subtle signature in MW-61 further suggests a poor or indirect connection with

the pumped bedrock zone and select locations within the intermediate groundwater zone.
Tuchman’s production well apparently does not significantly influence the direction of
groundwater flow in either the deep or intermediate groundwater zones.

5.2.2 Shallow Groundwater Zone

Section 5.1.3 above. The shallow groundwater zone is monitored through 16 monitoring wells

(two wells off site), two recovery wells, and four off-site probe piezometers, which provide the
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hydrogeologic information collected for this investigation.

Depth to water in the Shallow Groundwater Zone onsite ranges between 9 to 13 feet bgs with
groundwater elevations ranging between 716.1 and 718.4 feet, msl, as presented in Table 3. The
depth to water from the off-site probe piezometers range from 11.8 to 23.5 feet bgs with
groundwater elevations dropping off to 714.1 feet (msl). As illustrated in Figures 3 and 4, these
groundwater levels are within the permeable sand and gravel unit, allowing the water bearing
zone to behave as an unconfined aquifer. Seasonal variations over the past year and a half have
caused minimal fluctuations, as shown by the relatively consistent groundwater elevations listed
above. Under ambient conditions, groundwater flows in a west-southwesterly direction at an
approximate gradient of 0.002 feet/feet, as presented in the RI Phase I Report. Across the site,
groundwater elevations generally vary less than 0.6 feet, with monitoring wells MW-13 and
MW-14 measuring approximately 1 foot lower than upgradient well MW-6.

Pumping tests of the shallow aquifer conducted by URS in 1995 (Dames & Moore, 1996)
generated data suggesting the hydraulic conductivity to be on the order of 4.0 x 10™ cm/second
with a storage coefficient of 0.01 (semi-confined conditions). Based on the hydraulic
conductivity and gradient mentioned and a porosity of 0.352, the calculated groundwater velocity

of the shallow groundwater is a relatively low 0.0064 feet/day.

During the operation of recovery well RW-1, the piezometric surface of the shallow groundwater
continues to flow westerly, but reflects a hydraulic pull towards RW-1 on the western portion of
the facility, as illustrated in Figure 9. The zone of groundwater capture induced by pumping of
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RW-1 covers an area approximately 80 feet wide extending to the east and encompassing more

than half of the facility operations, with a 0.05-foot drawdown observed approximately 70 feet
from RW-1. Groundwater flow west of the facility tends to be southwest.

5.2.3 Intermediate Groundwater Zone

The intermediate groundwater zone is first encountered between 32 and 42 feet below grade and

comprises either a single 1.5 to 4 foot thick sand and gravel unit or a series of individual 1-foot

layers, as described in Section 5.1.5 above. Seven monitoring wells currently monitor this
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aquifer: MW-61 that was installed in 1995, wells MW-4I (on site) and offsite wells MW-131 and
MW-14I that were installed in 2003 and MW-1I, MW-21 and MW-3I that were installed during
the Stage I activities.

Slug tests conducted on intermediate wells MW-9I [formerly MW-9D(A)] and MW-6I derived

hydraulic conductivity values of 1.7 x 10 and 5.1 x 10™ cm/second, respectively. Transmissivity
values were calculated to be approximately 4.8 feet’/day.

i

Groundwater levels range between 10 and 20 feet bgs, depending on whether the TWC
production well FC-11 is pumping. All recorded measurements are significantly above the top of
the zone, indicating confined aquifer conditions. Groundwater levels in the intermediate zone are
generally lower than those in the upper zone, indicating a downward hydraulic gradient between
the two zones.

The groundwater flow direction during the September 13, 2004 groundwater sampling event was
towards the west with two nearly level gradients of 0.0014 feet/feet west of MW-41 and 0.0018
feet/feet east of MW-11I, separated by a hydraulic barrier illustrated with a gradient of 0.349
feet/feet (Figure 9). Using the aforementioned hydraulic conductivity, the gradient of the nearly
level area, and assuming porosity to be 0.35, the groundwater velocity in this aquifer is likely to
be between 0.0011 and 0.0033 feet/day.

The results of the hydraulic testing limited the potential hydraulic influences on the intermediate
groundwater zone to the IWC production well FC-11. The hydraulic data do not support RW-1,
Tuchman’s onsite production well, or Fall Creek as a root cause of drawdown observed in
groundwater elevation measurements.

Tuchman Cleaners 4401 North Keystone Avenue
14944888 31 11/24/2004



5.2.4 Deep Groundwater Zone

The deep groundwater zone occurs in the 8 to 14.5 foot thick sand and gravel unit described in
Section 5.1.5 above. With the addition of deep piezometer PZ-10D to the existing deep wells
MW-4D and MW-6D, greater certainty can be applied to interpretation of the groundwater flow

direction and gradient. In addition to groundwater elevations listed in Table 3, an illustration of
the potentiometric surface of the deep groundwater zone under static and IWC well FC-11
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pumping conditions are presented on Figure 10.

indicating hydraulically confined groundwater conditions (Table 3). These measurements
translate in groundwater elevations of 710.16 and 710.46 feet, msl, which are lower than both the

shallow and intermediate groundwater zones.

With the addition of deep piezometer PZ-10D to the existing deep wells MW-4D and MW-6D,
the general direction of groundwater flow was calculated to be northwest under static conditions
(November 11, 2004 measurements) at an approximate gradient of 0.00088 feet/fect. However,
groundwater level measurements collected on September 13, 2004 (Stage II groundwater
sampling event) indicate that the deep groundwater flows southeast at an approximate gradient of
0.02089 feet/feet when IWC well FC-11 is operating.

5.3 NATURE AND EXTENT OF SOIL IMPACT

All soil samples collected through Stage I and Stage II activities were screened in the field to
qualitatively evaluate the potential for impact. However, analytical testing of soil samples was
limited because the objective of this phase of investigation was to evaluate groundwater
hydraulic behavior and to further delineate groundwater impact observed in the earlier phase
investigation. Impact observed in off-site probes was not expected to be derived from surface
impact, but rather groundwater migration. Likewise, the deep and intermediate piezometers and
wells were located outside of the known impact area.

Four soil samples were submitted for analysis: threc samples from off-site probes and a sample

from a stained sand unit in the deep piezometer.
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The following sections describe the findings of both field screening and laboratory analyses of
soil samples as they pertain to the nature and extent of impact. Field screening results are

presented on the logs for each boring and monitoring well advanced during this investigation,
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included in Appendix A. The data from laboratory analysis of the select samples are summarized
on Table 5 with the full laboratory reports presented in Appendix D.

I

5.3.1 Shallow Probes and Piezometers

Continuous soil sampling was performed during the advancement of off-site probes (OSP-1
through OSP-17) and the installation of the interior source area borings (IB-1 through IB-7).

Positive screening PID responses from the off-site probes were limited to five measurements
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within the saturated shallow groundwater unit at concentrations less than 4.3 ppm above
background. Significant positive PID screening responses (greater than 5 ppm) were observed in
the following three borings within the shallow groundwater unit above the water table: IB-1 (up
to 25.6 ppm between 8 and 14 feet, bgs), IB-2 (7.1 ppm at 11 to 12 feet bgs), and MW-11. (1 ppm
and 67.1 ppm measured at 8-9 and 9-10 feet, respectively). Elevated screening PID responses
(greater than 100 ppm) were observed at the base of the shallow groundwater unit at IB-2
(>1,000 ppm), IB-5 (>2,000 ppm), IB-6 (>2,000 ppm), IB-7 (>2,000 ppm), MW-11 (177 ppm),
and MW-21 (1,160 ppm).

Headspace PID measurements tended to mimic the screening PID responses except during the
advancement of off-site probes OSP-7 to OSP-12 and OSP-14 to OSP-17. Positive PID
headspace measurements were recorded with two measurements: an initial response when the
probe was inserted into the bag containing the headspace, and a second delayed PID response
that was slow to respond and slow reset when the probe was removed. The second readings are

generally attributed to moisture in the bag and are not considered significant.

Three soil samples from the off-site probes were selected for laboratory analysis: OSP-11 from 0-
2 feet and OSP-16 from 2-4 feet to verify the presence or absence of delayed PID headspace
measurements of >2,000 ppm and 91.7 ppm, respectively; and OSP-14 from 14 to 16 feet where
black stained sand was encountered. Soil sample OSP-16 from 2-4 feet was analyzed past its
holding time and its result is only used for qualitative purposes only. No VOCs were detected in
any of the soil samples.
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Continuous soil sampling was collected during the installation of intermediate piezometer
- MW-11" (August 2004), monitoring wells MW-2I and MW-3I (September 2004), and deep
piezometer PZ-10D (March 2004). One soil sample from PZ-10D within the lower sand and
gravel unit was selected for analysis based on field observations suggesting organic staining
similar to that observed at 55 feet in MW-4D. The sample reported no detections of VOCs.

S4  NATURE AND EXTENT OF GROUNDWATER IMPACT

==

Groundwater data generated from this RI include 17 grab samples collected from the off-site

probes, two grab samples from the Pre PZ-10D soil boring, seven grab samples from the interior

source area borings, and the Stage I and Stage I groundwater sampling events that involved 17
and 22 wells, respectively. The Stage I groundwater samples were collected from 11 selected
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shallow, four intermediate, and two deep monitoring wells; the Stage II groundwater samples
were collected from 13 selected shallow, seven intermediate, and two deep monitoring wells.

The following sections describe the nature and extent of impact in the shallow, intermediate, and

deep groundwater zones. The data from laboratory analysis of the samples are summarized on
Tables 6 through 9 with the full laboratory reports presented in Appendix D. In addition, the
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cumulative CVOC concentrations from laboratory testing of shallow, intermediate, and deep
groundwater samples are summarized in plan view on Figures 11 and 12 and in cross section on
Figures 3 and 4.

=

5.4.1 Shallow Groundwater Zone

=3

The shallow groundwater was characterized 'using samples collected from 17 Stage I off-site

probes in February-April 2004 and 11 shallow monitoring wells that were sampled in April 2004.
The analytical data is combined on Figure 12 to provide a comprehensive distribution of
groundwater concentrations in the general site vicinity and extending west-southwest.

S 2 et

The data indicate that CVOC impact likely originates near RW-3 where DNAPL is present and
extends downgradient towards the west. The extent of impact is defined towards the north by
MW-10 and MW-12.

|
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The primary CVOC constituent is PCE, ranging from 0.0049 mg/L at OSP-15 to 5.5 mg/L at
OSP-13. Degradation products of PCE are most apparent in the monitoring wells in the southern
and western portion of the facility where TCE, cis-1,2-DCE, and vinyl chloride are observed at

concentrations approaching or matching those of PCE. Monitoring wells MW-3, MW-4, MW-13,
and RW-1 all demonstrate high concentrations of cis-1,2-DCE when compared to PCE, with
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MW-14 also reported a strong presence of these constituents.

The Stage II groundwater sampling event conducted in September 2004 reported similar
concentrations to those reported during the Stage I groundwater sampling event. The most
significant change in CVOC concentration between the two sampling events was observed at
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well MW-4 where PCE 1ncreased from 3.6 mg/L in April 2004 to 10 mg/L in September 2004.
Cis-1,2-DCE and TCE also observed three-fold increases in MW-4 during the September 2004
sampling event. The remaining shallow monitoring wells were generally consistent between
events. The increased concentrations at MW-4 likely result from a lowering of the DNAPL pool
by operation of RW-3. Lowering of the DNAPL level allows groundwater to pass through a zone
that was previously saturated with PCE, temporarily creating more dissolution of PCE from the
residual DNAPL that is sorbed to the soil in that zone.

5.4.2 Intermediate Groundwater Zone

The intermediate groundwater zone was characterized during the RI-Phase IT investigation by the
analytical results from two groundwater sampling events: the Stage I groundwater sampling
event in April 2004 comprising the existing intermediate monitoring wells MW-41, MW-6I,
MW-131, and MW-14I; and the Stage II event in September 2004 that included the existing wells
plus the newly installed piezometer MW-11 and monitoring wells MW-21, and MW-31. The new
well/piezometer locations were installed in August and September 2004 to laterally delineate to
the north, south, and east the groundwater impact previously observed at well MW-41. The
locations of the intermediate piezometer and monitoring wells are presented with the analytical

results reported from the Stage II sampling event on Figure 12,

The groundwater analytical results of the Stage I sampling event continued to identify CVOC

impact at MW-41 with PCE detected at 4.7 mg/L with TCE and cis-1,2-DCE present at 1.3. mg/L
and 0.81 mg/L, respectively. No VOCs were reported at monitoring well MW-131.MW-141
detected a trace concentration of cis-1,2-DCE at 0.00045 mg/L, below its reporting limit of 0.001
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mg/L. The groundwater results from MW-6I only identified a trace concentration of 2-butanone

(0.00071 mg/L), which is considered suspect because 2-butanone is a common laboratory artifact

which the laboratory detected in an associated method blank during the September 2004

monitoring event.

A groundwater grab sample collected in February 2004 from the intermediate groundwater zone
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within the intermediate zone towards the northeast.

The Stage IT sampling event results within the intermediate groundwater zone, as illustrated on
Figure 12, identify CVOC impact in MW-41 and the northern well MW-2I at ppm concentrations,
with significantly lower CVOC concentrations detected towards the east (MW-11), and near trace
concentrations reported towards the south (MW-3I). PCE was detected in MW-41 and MW-2I

at 5.3 mg/L, with MW-4T also reporting detections of TCE and cis-1,2-DCE at 1.6 mg/L, and
0.56 mg/L, respectively. Piezometer MW-11 reported the presence of PCE at 0.058 mg/L with

ntrations o 0.0 mg/L), ¢ 2-DCE (0.00 me/L).-and trace detections-o

trans-1,2-DCE (0.0007 mg/L), and 1,2,4-trichlorobenzene (0.0005 mg/L). The southern well,
MW-3I identified low levels of cis-1,2-DCE and PCE at 0.0033 mg/L and 0.00049 mg/L,
respectively. Trace detections of cis-1,2-DCE and PCE (0.00034 mg/L and 0.00013 mg/L,
respectively) were reported towards the southwest at MW-141. No VOCs were detected in MW-

131 or MW-61 during this groundwater sampling event.

The groundwater general chemistry measurements among the intermediate wells during both
sampling events identify temperatures generally above 60 degress Fahrenheit (°F) with low
dissolved oxygen levels (less than 0.3 mg/L) and negative ORP values (less than =70 mV),
suggesting a reducing environment. Values of pH are between 6.9 and 7.8 with specific
conductance concentrations ranging from 600 puS/cm to 1,400 puS/cm. Interior piezometer MW-
11 field measurements of pH (12.4) and specific conductance (5,397 pS/cm) suggest potential
cement grout contamination during piezometer installation. These elevated field measurements
will be verified during subsequent sampling events, but are expected to clear up with further

purging/sampling over time.
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The deep groundwater zone characterization includes continued sampling from the two deep
monitoring wells, MW-4D and MW-6D. The reported concentrations of PCE in MW-4D have
continually diminished from 0.0062 mg/L in February 2003 to 0.0024 mg/L in April 2004 and
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0.0015 in September 2004. TCE detections in MW-4D ranged from 0.0042 mg/L in February
2003 to 0.0035 mg/L in April 2004 and 0.004 mg/L in September 2004. Cis-1,2-DEC was
detected in MW-4D during both events of the RI Phase IT investigation at concentrations below

0.001 mg/L.. No detections have been reported from MW-6D during any sampling event.

The deep monitoring well data from the sampling events report temperatures between 57°F and
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61°F with low dissolved oxygen levels (0.31 mg/L or lower) and negative ORP values (less than
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and 6.24) and above 7.0 at MW-4D (7.29 and 7.71) with specific conductance concentrations
ranging from 775 pS/cm to 1,100 pS/cm.

5.5 DNAPL EVALUATION

RW-3 was installed during the Phase I RI as a potential recovery well for dissolved phase PCE.
After several development and sampling activities, it was later found to contain free-phase or
DNAPL PCE. The DNAPL had all the appearance and properties of dry cleaning fluid except for
an amber color, potentially extracted from organics in the soil column. Up to 1.71 feet of separate
phase liquid was measured in the well. The well has a sump of approximately 1.25 feet into the
underlying till, which results in 0.46 feet of DNAPL thickness above the top of till surface at that
location. The DNAPL was presumed to be contained by a depression in the top of till surface, the
size of which was not known.

Phase II RI activities helped refine the definition of the top of till topography such that it now
appears that the initial DNAPL pool was confined to an area of less than 110 square feet in the
vicinity of RW-3, GP-15, IB-5, IB-6, and IB-7 (Figure 13) prior to remediation. The area shrank
considerably to approximately 26 square feet through the removal of approximately 135 gallons
of DNAPL such that no free-phase product was detected in IB-5, IB-6, or IB-7 when they were
installed for the Phase II RI. Currently, no significant DNAPL thickness is observed at RW-3
suggesting that DNAPL is at or below the top of till elevation present there. No DNAPL
thickness was registered in GP-15 in the short time that it was open as a piezometer, during the
Phase I investigation, but the slightly greater depth to till (0.3 feet below that of RW-3) suggests
there may be a small amount of DNAPL remaining that cannot be recovered via RW-3.
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6.0 CONCLUSIONS

As noted in Section 3.1, the objectives of the RI-Phase I were to 1) delineate the offsite shallow
groundwater impact identified downgradient of the facility, 2) define the nature and extent of

CVOC impact identified in the intermediate monitoring well MW-41, 3) provide further

characterization of the groundwater flow conditions of the intermediate and deep groundwater

4) further evaluate the extent of DNAPL impact. The following sections summarize the
conclusions of the RI relative to these objectives.

6.1 NATURE AND EXTENT OF OFFSITE IMPACT (SHALLOW GROUNDWATER
ZONE)

approximately 10 acres in the direction of shallow groundwater flow. The distribution of impact
to the shallow zone is best illustrated by Figure 11, which shows the plume extending in a west-

southwesterly direction from the facility. The downgradient and lateral extent of impact was not
delimited by the assessment but the configuration of the plume is well-defined.

A separate area of impact is suggested by two data points northwest of the facility (OSP-10 and
OSP-13). Because groundwater does not flow to the northwest in the shallow zone and the top-
of-till surface does not slope that direction, it appears that the impact may not have originated on
site.

Upgradient impact to shallow groundwater is suggested by the presence of PCE in upgradient
well MW-6. Testing of shallow groundwater further upgradient at OSP-17 also identified PCE
impact but the concentration was less than that of MW-6, leaving in question whether the impact
resulted from offsite sources. No onsite source of impact has been identified in that vicinity.

6.2 NATURE AND EXTENT OF IMPACT TO THE INTERMEDIATE
GROUNDWATER ZONE

Significant PCE impact to the intermediate groundwater zone was identified at MW-4I during the
Phase I RI effort. The extent of impact was delineated by installation and testing of three
additional intermediate wells (MW-11, MW-2I, and MW-3]). Data from these wells, along with
the four other intermediate zone wells indicate that the impact is not centered under the building,

Tuchman Cleaners 4401 North Keystone Avenue
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as is the case with the shallow zone. Rather, the impact is greatest in wells MW-2I and MW-41
located outside the western wall of the facility. The impact is likely to have migrated from the
shallow zone, but the point or area of migration through the intervening T-2 till is unclear since

groundwater at MW-11, located near the shallow zone source area, is relatively clean.

The limited extent of impact in the intermediate zone to the west, east, and south of MW-4 is

likely due to the lenticular character of sand deposits that make up the zone. The extent of impact
to the north of MW-4 is not known but is expected to be limited at some point on site or
relatively close to the site, given the character of the zone.

6.3 GROUNDWATER FLOW CONDITIONS

BN A BN S T I BN EE EE B BN BN BN B B @S BN B mm

The hydraulic testing results identified a strong connection between the pumping of the bedrock
aquifer at FC-11 and the intermediate and deep groundwater elevations, flow direction, and
gradient. Review of individual well response to FC-11 pumping activities suggests that the
hydraulic connection between the bedrock aquifer and the deep groundwater zone is located
south-southeast of the facility. Because FC-11 is pumped most of the year, the net flow direction
in the deep groundwater zone is to the south-southeast toward the centerline of the buried valley
over which Fall Creek flows.

A similar hydraulic response to FC-11 pumping in intermediate wells MW-13I and MW-14
suggests a connection between the intermediate zone and the bedrock aquifer somewhere west of
these two wells. The net direction of groundwater flow is therefore to the west. The hydraulic
gradient is variable across the site; very flat beneath the building, steepening at the front of the
building and flattening again from the front to the west side of Keystone Avenue. This variation
likely reflects the discontinuous nature of the sand deposits that constitute the intermediate zone.

Pumping activities at FC-11 did not impact the shallow groundwater zone. Groundwater flow in
the shallow zone continues to be to the west-southwest except where captured by pumping of
RW-1 at the southwestern corner of the Tuchman property. An observed drawdown of 0.05 feet
or greater was observed in shallow monitoring wells MW-9, MW-5, MW-1, MW-8, MW-7,
MW-3, and MW-11, indicating a 0.05-foot drawdown radius of 60 to 70 feet from RW-1.

Cyclic pumping from the Tuchman production well does not significantly impact groundwater
flow in the deep, intermediate, or shallow groundwater zones.

Tuchman Cleaners 4401 North Keystone Avenue
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investigation because removal of DNAPL is critical to control of groundwater impact and
remediation of the site. The investigation indicated that the area of DNAPL impact is limited to

the immediate proximity of RW-3 and possibly GP-15. These points are very close to one
another (approximately 5 feet distance) and are closely surrounded by points having no indication
of DNAPL impact. When these spatial data are reviewed in context of the DNAPL recovery data

for RW-3, it appears that the current area of impact may cover less than 30 square feet north of
I the RW-3 location. The thickness of DNAPL in this zone started out at 0.46 feet above the top of
‘ till in RW-3 and approximately 135 gallons of DNAPL were removed before the rate of recovery

owed appreciab No DNA hickne Na epistered 1n GP- n the short time that

open as a piezometer, but the slightly greater depth to till (0.3 feet below that of RW-3) suggests
there may be a small amount of DNAPL (on the order of 10 gallons) remaining that cannot be
recovered via RW-3.
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TABLE 1

CONTAMINANT REMOVAL EVALUATION - RW-1 GROUNDWATER EXTRACTION

DECEMBER 1995 THROUGH NOVEMBER 2004
REMEDIAL INVESTIGATION - PHASE 11

4401 N. KEYSTONE AVENUE
INDIANAPOLIS, INDIANA

Groundwater Extraction and Air Stripping - RW-1 Only

Cumulative
Groundwater Period vocC
Pumped Pumping Total Concentration'
Date (gallons) (gallons) (mg/L)
12/95 - 12/02 29,852,213 NA 0.668 - 6.11
09/09/03 Well reconditioned with hydrochloric acid and sodium hypochlorite
10/29/03 6,730,850 NM 0.6856
11/11/03 6,862,350 131,500 1.946
01/05/04 7,251,840 : 389,490 2.5263
01/13/04 7,350,730 98,890 2.5263
01/23/04 7,416,850 66,120 1.9292
02/02/04 7,586,930 170,080 1.9292
02/12/04 7,688,860 101,930 1.834
02/25/04 7,805,960 117,100 1.834
03/05/04 7,933,980 128,020 1.834
03/19/04 8,106,770 172,790 1.5415
04/26/04 8,554,840 448,070 1.8784
6/4/2004 8,969,290 414,450 1.7931
7/12/04 9,427,830 458,540 2.2399
7/19/04 9,428,270 440 2.2399
8/18/04 9,502,220 73,950 2.2399
9/13/04 9,587,280 85,060 1.5908
9/29/2004 9,796,110 208,830 1.0544
11/11/03 10,018,780 222,670 1.0544
Totals: 39,870,993 3,287,930.00

*Mass Removal = Period Pumping Total X PCE Concentration
'Where no sample was taken, the concentration is based on the nearest sample event.

14944888

PCE Removed *
(pounds)

479.30

NA
1.44
7.27
2.08
1.23
2.74
1.60
1.79
1.96
243
6.39
6.35
7.72
0.01
1.38
1.36
2.30
1.96

529.32
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TABLE 2

CONTAMINANT REMOVAL EVALUATION - DNAPL REMOVAL
REMEDIAL INVESTIGATION - PHASE 11

TUCHMAN CLEANERS
4401 N. KEYSTONE AVENUE
INDIANAPOLIS, INDIANA

Manual DNAPL Pumping (before installation of automatic DNAPL pump)

Period
Pumping Total

Continuous
Pumping Period

Extractin Rate

PCE Removed

10/22/03

.

|

)
j
1
i
}
I
i
;
]
]
l.

10/29/03 3 3.5 1.17 47.38
11/11/03 45 35 0.78 47.38
11/13/03 3 35 1.17 47.38
Total: 12.8 173.29

Automatic DNAPL Pumping

Pumping Period Average PCE
Period Pumping Total Extraction Rate Removed
Date (days) (gallons DNAPL) (gallons/days) (pounds)

11/27/03  DNAPL Pumping System online and being tested for optimum pumping rate
12/2/03 Begin pumping continuously; still adjusting rate

12/4/03 2 13 6.50 175.99
12/5/03 1 20.5 20.50 277.53
12/8/03 3 16.3 5.43 220.67
12/19/03 11 5 0.45 67.69
1/5/04 Pump placed back online
1/13/04 8 20.6 2.58 278.88
1/23/04 10 20.6 2.06 278.88
2/2/04 10 5.2 0.52 70.40
2/12/04 10 43 0.43 58.21
2/25/04 13 3.2 0.25 43.32
3/5/04 9 3.65 0.41 49.41
3/19/04 14 0.86 0.06 11.64
4/26/04 38 : 2.58 0.07 34.93
7/12/04 717 3.44 0.04 46.60
8/18/04 37 1.72 0.05 23.30
11/11/04 85 0.86 0.01 11.65
Total: 121.8 1,649.11

*Pump shut down and returned to manufacturer for repair.

Total DNAPL Recovery (as PCE, manually and automatically) 1,822.40
Conversions:

1 gallon = 3.785 Liters =0.1337 CF I gallon PCE = 13.54 pounds PCE
PCE,, = 1.6227 453.6 g =1 pound

55-gallon drum dimensions are:22.5 inches diameter by 32 inches height

14944888
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TABLE 3

REMEDIAL INVESTIGATION - PHASE 11

4

GROUNDWATER ELEVATIONS

FIELD ACTIVITIES

TUCHMAN CLEANERS

&

INDIANAPOLIS, INDIANA

401 NORTHKEYSTONEAVENUE—— |

Reference

2/19/03

3/19/04

4/6/04

9/13/04

11/11/04

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

3 41
evauon

- e o e

Well No. (feet) (feet) (feet) (feet) (feet) (feet)
MW-1 728.16 715.78 717.26 717.86 717.10 -
MW-i1 728.56 - - - 711.52 715.85
MW-21 727.51 - - - 710.09 717.49
MW-3 7272 715.87** 71737 717.99 717.20 -
MW-31 727.66 - - - 709.98 717.53
MW-4 721.11 715.80 717.29 717.91 712.12 -
MW-41 727.55 714.40 709.76 715.94 709.93 717.47
MW-4D 727.56 710.16 707.20 708.41 707.70 715.15
MW-5 727.84 715.76 717.16 717.77 717.02 -
MW-6 728.33 716.14 717.86 718.55 716.72 -
MW-61 72822 714.25 710.98 716.26 71191 717.54
MW-6D 7282 710.46 707.71 709.07 708.05 715.19
MwW-7 728.22 715.82 717.39 718.01 717.29 -
MW-8 727.87 715.82 717.31 717.92 717.17 -
MW-9 727.81 715.79 717.06 717.64 716.86 -
MW-10 728.56 715.92 717.48 718.14 717.37 -
MW-11 727.49 715.74 717.19 717.83 717.10 -
MW-12 728.08 715.72 71718 717.83 716.12 -
MW-13 729.05 715.19 716.38 716.88 716.34 -
MW-131 729.05 715.17 709.50 715.91 709.71 717.54
MW-14 7284 715.21 716.47 716.93 716.37 -
MW-141 7284 715.00 709.51 715.90 709.75 717.55
MW-15 728.43 715.95 717.58 718.28 717.48 -
MW-16 72137 716.02 717.73 718.35 717.56 -
MW-17 727.88 - 715.67 716.9t 717.49 716.76 -
OSP-3 72737 - 715.26 715.57 71513 -
0osp-4 737.21 - 715.16 715.54 715.03 -
OSP-9 737.68 - - - 714.18 -
OSP-13 731.37 - 716.37 716.96 716.41 -
PZ-10D 727.99 - 711.77 712.79 709.63 715.09

* Monitoring wells were surveyed on February 20-26, 2003 by Beacon Engineering of Indianapolis, Indiana.

Reference elevations are relative to NAD 27 sea level datum.
** Water level taken the following day (2/20/03) because the well was inaccessible on February 19, 2003
(covered by substantial slush and water).
"." = Monitoring locations not present at time of water level measurement (monitoring wells installed in
February, 2003; off-site probes [OSP] and PZ-10D were installed between February and April 2004; and
intermediate wells/piczometers P-11, MW-2{, and MW-3[ were installed in August and September 2004).
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YABLE 4

GROUNDWATER DRAWDOWN EVALUATION - RW-1 PUMP TEST
STAGE I FIELD ACTIVITIES

TUCHMAN CLEANERS
4401 NORTH KEYSTONE AVENUE
INDIANAPOLIS, INDIANA

3/22/2004 - RW-1 Pump Test

Static Pump Induced Drawdown
Reference — Groundwater — Groundwater — Dueteo
Elevation* Elevation Elevation ) Pumping*
Well No. (feet) (feet) (feet) (feet)
MW-1 728.16 717.45 717.36 0.09
MW-3 727.2 717.52 717.46 0.06

I MWwW-4 727.71 717.46 NM NA
MWw-41 727.55 715.75 NM NA
MW-4D 727.56 712.11 NM NA
l MW.-5 727.84 717.41 717.25 0.16
MW-6 728.33 717.92 717.94 -0.02
I MW-61 728.22 713.6 NM NA
MW-6D 728.2 712.15 NM NA
l MW-7 728.22 717.53 717.48 0.05
MW-8 727.87 717.48 717.41 0.07
| MW-9 727.81 717.4 77.11 0.29
! MWw-10 728.56 717.59 717.58 0.01
MW-11 727.49 717.33 717.28 0.05
I MW-12 728.08 717.3 NM NA
MWw-13 729.05 716.43 716.44 -0.01
I MW-131 729.05 716.02 NM NA
MW-14 728.4 716.45 716.54 -0.09
l MW-15 728.43 717.71 717.69 0.02
- MW-17 727.88 717.31 NM NA
OSP-3 727.37 715.26 715.29 -0.03
I OSsp-4 737.21 715.16 715.15 0.01
I OSP-13 731.37 716.39 716.42 -0.03
i
1

* Monitoring wells were surveyed on February 20-26, 2003 and April 21, 2004 by Beacon Engineering of
Indianapolis, IN. Reference elevations are relative to NAD 27 sea level datum.

** Negative values reflect a rise in groundwater elevation since pumping began.

NA = Drawdown Difference value not available
NM = Not Measured
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i om__u , Ofi-Site Probe Location and Number

() Off-Site Piezometer Location
OSP4 and Number

#  Shallow Monitoring Well Location

Deep Monitoring Well or
Piezometer Location

Intermediate Monitoring Well Location
Recovery Well Location

On-Site Production Well

- Sanitary Sewer Line
Storm Sewer Line

Parcel Boundary

250 500
[ S—

Scale in Feet

BASE MAP SOURCE: IMAGIS Aerial Photography, 2002

TUCHMAN CLEANERS
4401 NORTH KEYSTONE AVENUE
INDIANAPOLIS INDIANA

FIGURE 1
SITE VICINITY MAP SHOWING PROBE,
PIEZOMETER, AND WELL LOCATIONS
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MW-141— MW-14
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LEGEND:
- Fence

Equipment Storage Building

Soil Boring Location

Approximate Current Dry Cleaning Machine Location
2 Approximate Former Dry Cleaning Machine Location

Sanitary
Sewer -
Manhole

® GP-1

& MW-13
- MW-131

Former Gasoline cm._.J-,ns_.m_

Former Fuel Ol UST—,

Tuchman Facility

EB-2®

®|GP-16 Equipment Storage

GP-19 @
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GP9 ® 7 Room S0
_ GP11/®  gcpas

(

GP-20® | storage
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-
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BASE MAP SOURCE: Drawn from Indianapolis
Mapping and Geographic Infrastucture System
(IMAGIS) 2001 aerial photograph with surveyed

i rdinat fi into IMAGIS aerial

piing o

photograph/map.

4361 North Keystone

0 30 60
P —

APPROXIMATE SCALE IN FEET

Reported Former Stoddard Solvent (Except Where
Noted Otherwise) Underground Storage Tank
(Approximate Location)

Geoprobe Boring Location (URS, July-August 2002)
Shallow Maonitoring Well Location

Intermediate Monitoring Well/Piezometer Location

TUCHMAN CLEANERS
4401 NORTH KEYSTONE AVENUE
INDIANAPOLIS, INDIANA

4 [IIED] Deep Monitoring Well Location
& [ZXIL] Deep Piezometer Location

4 RW-3  Recovery Well Location

F 1B-1  Interior Boring Location
>+|+h. Cross Section Location

FIGURE 2
SITE LAYOUT MAP WITH CROSS
SECTION LOCATION
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. Water Sample Interval

Silty Fine to Coarse Sand, Loose, Dry to Moist (Fill) =y Silty Very Fine to Coarse Sand and Gravel,

<<l Loose, Dry to Wet Soil Sample Interval

Sandy Clay with Silt and Gravel, Medium Stiff, Moist

Silty Clay with Limestone Fragments, Very Stiff, Total Soil Chlorinated Volatile Organi TUCHMAN CLEANERS
S : ganic
Moist (Residuum) E Compound (CVOC) Concentration (mg/kg) 4401 NORTH KEYSTONE AVENUE

. _ s
SN Total Water CVOC Concentration (mg/L), NP ANAEOL S INDINA

. - : 7.46/6.81(17.2841)( September 2004 / April 2004 (Phase
Silty Fine to Medium Sand with Trace Gravel, Loose, Moist to 1 Boring or Monitoring Well Location and Number { mmwc_.mw ’ : FIGURE 3

Wet i 4
Piezometric Surface (Blue = Shallow, ND Not Delected GEOLOGIC CROSS SECTION A-A’
Coalesced Lenses of Graded Silt, Silty Sand, and Medium 57 Red = Intermediate, Green = Deep) Measured

Sand and Gravel Seplember 13, 2004 NS Not Sampled

Sandy Clay with Silt and Gravel, Veery Stiff to Hard, Dry (Till)

Till with Alternating Sand and Gravel Layers
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Silty Fine to Coarse Sand, Loose, Dry to Moist (Fill)

Sandy Clay with Silt and Gravel, Medium Stiff, Moist

Sandy Clay with Silt and Gravel, Very Stiff to Hard, Dry (Till)

Till with Alternating Sand and Gravel Layers

Silty Fine to Medium Sand with Trace Gravel, Loose, Moist to Wet
Coalesced Lenses of Graded Silt, Silty Sand, and Medium Sand and Gravel
Silty Very Fine to Coarse Sand and Gravel, Loose, Dry to Wet

Sily Clay with Limestone Fragments, Soil Sample Interval
Very Stifi, Moist (Residuum)

Water Sample Interval
Limestone

Boring or Monitoring Well Location

Total Soil Chiorinated Volatile Organic
Compound (CVOC) Concentration (mg/kg)

TUCHMAN CLEANERS
4401 NORTH KEYSTONE AVENUE
INDIANAPOLIS, INDIANA

and Number

Piezometric Surface (Blue = Shallow,
Red = Intermediate, n = Deep)
Measured September 13, 2004

Total Water CVOC Concentration (mg/L)
September 2004/April 2004 (Phase | Results)
ND Not Detected

NS Not Sample

FIGURE 4
GEOLOGIC CROSS SECTION B-B'
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TUCHMAN CLEANERS - 14844888,05550 - INDIANAPOLIS, INDIANA

@ GP-7 | p
(707.7) ®
® GP-8 GP-20
(707.7) (705.7) -
; ﬁ 3
) . e——————— |
Equipment Storage Building MW-3 -9 =
Soil Boring Location i 2 .
Approximate Current Drycleaning Machine Location APPROXIMATE SCALE IN FEET
: : P i BASE MAP SOURCE: Drawn from Indianapolis
Approximate Former Drycleaning Machine Location M d oehic ks il
Geoprobe Boring Location (URS, July-August 2002) (IMAGIS) 2001 aerial photograph with surveyed
sampling coordinates referenced into IMAGIS
Shallow Monitoring Well Location aerial photograph/map.
Interior Boring Location TUCHMAN CLEANERS
Intermediate Monitoring Well Location 4401 NORTH KEYSTONE AVENUE
INDIANAPOLIS, INDIANA
Deep Monitoring Well Location
: FIGURE 6
AT Hieoovery ol Locstion INTERIOR BORING (IB) LOCATIONS AND
e 707 Upper Till Surface Contour (Feet, msl) UPPER TILL UNIT (T-2) SURFACE MAP
(707.2)  Upper Till Surface Elevation (Feet, msl) Job No. 14944888 URS
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()  Off-Site Piezometer Location
va.b and Number

+  Shallow Monitoring Well Location

Deep Monitoring Well or
% Piezometer Location

Intermediate Monitoring Well Location
&  Recovery Well Location

A On-Sile Production Well
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FIGURE 7
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APRIL 6, 2004
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FIGURE 8
POTENTIOMETRIC SURFACE MAP
INTERMEDIATE GROUNDWATER ZONE
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TUCHMAN CLEANERS — 14944888.05550 - INDIANAPOLIS, INDIANA

Lobby N
703.8 1B-2 ﬂ
N L |
704 T S VO O 1|
704.7 1B-6 X 1% 1B-4 704.7
& 1B-7 704.3
704.4 1B-5 '

Alterations Area

................

0
@ ® GP-14 (705.2)
MW-11
(705.26) 0 5 10
LEGEND: APPROXIMATE SCALE IN FEET
— Fence NOTE: Figure is a detail of area shown on Figure 6.

Soil Boring Location
®GP-15 Geoprobe Boring Location (URS, July-August 2002)

¥ 1B-2 Interior Boring Location

BASE MAP SOURCE: Drawn from Indianapolis
Mapping and Geographic Infrastucture System
(IMAGIS) 2001 aerial photograph with surveyed
sampling coordinates referenced into IMAGIS
aerial photograph/map

€-MW-11 Intermediate Monitoring Well Location
@ RW-3 Recovery Well Location

704 Upper Till Surface Contour (Feet, msl)

TUCHMAN CLEANERS

4401 NORTH KEYSTONE AVENUE
INDIANAPOLIS, INDIANA

(703.7)  Upper Till Surface Elevation (Feet, msl)
Initial Projected Extent of DNAPL (Feet, msl)
@ cCurent Projected Extent of DNAPL (Feet, msl)

FIGURE 13
PROJECTED DNAPL EXTENT

Job No. 14944888 URS




APPENDIX A

BORING LOGS




E; =
=5 - 1 e
=|EE el & | E a
$ (2ol | 28 |5 |E DESCRIPTION OF
= o
=858 |52 (5 |2 SUBSURFACE MATERIALS
=] =19
o |lEBlodS2lnE|lnEl 8
8 |82 28 256|z 8z 8 2
D —— S — e ———————————— - —_—
0 ASPHALT
N| o] o GRAVEL base ) ) -
Brown fine to coarse SAND with gravel, loose, moist
48 0
M 0 L
0
5 p—
M 0 0
grades medium without gravel
0
a ’ grades fine to coarse
§ 83 N 0 0
E
o 0
©
8 N 0 0
él 10 - ‘
£ 0
'f'i N 0 0
b 75 0
) ’
i N o | o brt— - s - — e _——
= Orangish brown silty fine to coarse SAND with gravel, dense
) 0 1
ol 15 - = S —
s N 0 o P Brownish gray fine to coarse SAND with gravel, moist
> L
;
g 100 | N o | o[
™~ . grades more brown, wet
z 0 '.
5’ N 0 o r grades fine to coarse sand and gravel
" 20 o i L]
2 o b
8 “
g N o | o :.
% 67 0 Pa
. N o | o _ _ -
% F{ Gray silty CLAY with gravel, very stiff to hard, maoist
[ 1
0
g 25 — ——— = = ——————
[+
£ Boring terminated at 25 feet bgs on 2/26/04.
4 4 foot screen point driven to 24 feet bgs and and protective casing retracted to 20 feet
" bgs to allow groundwater to flow through the screen,
Groundwater sample collected from disposable tubing with check valve attached at the base of the
tubing
Screen point removed after sampling and boring backfilled with bentonite on 2/26/04,
3 LEGEND:
o
= .j Geoprobe Sample PID=Photoionization Detector
5 N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence NR:NO AP acveind
et ; y o ND=Not Detected
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled

TUCHMAN LOG PHASE2 TUCHMAN STAGE 1 2

URS Tuchman Cleaners PIEZOMETER
4401 N. Keystone Ave - Stage | Field Activities OSP-1
JOB NO. 14944888.05250 RI - Phase Il
Indianapolis, Indiana Page 1 of 1




I o} P
3 o) -8
=|SE el @ | & a
I 2(2gl. | 8|8 (5 |¢E DESCRIPTION OF
= o
SleSle (L2 |52 SUBSURFACE MATERIALS
- 1 o
§ |58 82%2|cglck 8
l o |or|cE]Z20|a8laf o
0 - - ——— —e——
I 0 Brown silty CLAY, medium stiff, moist, organic rich near surface
N 0 0
83 0 1%
K
N 0 0 i
g grades with large limestone gravel
5 0 '.., Brown silty fine to coarse SAND and GRAVEL, dry, loose
N 0 0o PFa b
0 . &
- 1%
| 83 | N o | o len
£ .9
P, 0
L] ge
I § N| 28| 0 P .
& 10 — - grades moist
2 o [ 4
- . -
i N 20| o Pon
l 2 83 0 '.‘,
) .
i N 2| o M
i - b
%\
l | 15 4%
@ N 68 | 0 Pa
< P p‘
§ 2y
o e | N 94 | 0o Fa
l : o .. grades without silt, and with more coarse sand, wet
= -"
3 N | 2za| o Poe
2 e B o b9 P
i q grades with silt, moist
5 N| 55| o Pan . .
g A & grades with less silt, wet
100 0
b . .'4 grades to medium sand with less gravel from 22.5 to 23.0 feet bgs
@ N 452 0 ', Y grades gray
@ 2 grades with more coarse gravel
& 25 oA 0 11 Gray silty CLAY with fine to coarse sand and gravel, very stiff to hard, moist to dry (TILL)
Q)
§ N 0 0 f/’; %
g o W
: #%5
60 | N o | o i/ﬁ;
A4
° P
N | o] o fﬁgﬁ
30 Ll = ] . —_— — e —
: Boring terminated at 30 feet bgs on 2/25/04
o 1 inch diameter PVC temporary piezometer installed to 25 feet bgs with a 5 foot screen
) Groundwater sample was collected using a disposable polyethylene (PE) bailer
% Temporary piezometer removed and boring backfilled with bentonite on 2/25/04
4 LEGEND
2 .j Geoprobe Sample PID=Photoionization Detector
u 2 2 NR=No Sample Recovered
s N= No visible fluorescence W= Whitish fluorescence V= Violel fluorescence ND=Not Detected
SV= Slight Violet fi = i =
2 ight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled
I 3
- o
o
2
I
l 2 Tuchman Cleaners
9 PIEZOMETER
E 4401 N, Keystone Ave - Stage | Field Activities OSP-2
I JOB NO. 14944888.05250 Rl - Phase Il
I ,Uf Indianapolis, Indiana Page 1 of 1




stone Ave - Stage | Field Aclivities, Indianapclis_ Indiana

Y

Tuchman Cleaners - 14944888 05250 - 4401 N. Ke

Boring terminated at 25 feet on 2/26/04.

Piezometer installed to 21.3 feet bgs with a 10 foot screen.

Groundwater sample collected using a disposable PE bailer.

LEGEND:

.j Geoprobe Sample

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence

PID=Photoionization Detector
NR=No Sample Recovered
ND=Not Detected

NS=Not Sampled

9 §ls s PIEZOMETER
$ |E0l . HERE E DESCRIPTION OF CONSTRUCTION
1e9|8 | 5[5 (5|2 SUBSURFACE MATERIALS DETAIL
§ |68 842 2|cElogl 8
o |ol|cf|Z0|adlald 5
- (i ASPHALT and GRAVEL base 'fg: Flush mounted casing with

%4 =110 locking ca
N 0 0 Blackish brown silty CLAY with occasional sand and gravel, fg e 9
stiff, moist 1
n 0 grades brown 22 I
N| ofo 22
0 / ;’ZI — Bentonite-cement grout
7 ’:: 3
T : v i dule 40 PVC
? N o | o ?,2 grades to dark grayish-brown 7 171D schedule L
. 52 grades with more silt and less sand jﬁ
0 |
;5 ,\E 3 ran
il 2 9 éé o % Bentonite Seal
8 / 7
74 grades with brown mottling between 9 and 10 feet bgs ‘% 1
v 22 0an
N ] ] L1 o I
7%
10 /‘;
0 ﬁ/
N 0 0 414 Grayish brown silty fine to medium SAND with gravel, wet,
soft
60 0 1h
N 0 o |44 grades with medium to coarse sand
1 < P S 3 K
’ N oo | Brown fine to coarse SAND with gravel, wet ilica sand pac
L]
0 : 1" ID schedule 40 PVC
0.010" slotted screen
00| N | o] o |7
0
L ]
N ] 0 i
20
s
| 0 :
N 0 0 2130
.
100 0o | grades yellowish-brown (iron staining) from 22.5 to
A4\ 22.75 feet bgs /7
N 0 0 4 Blue silty CLAY with little sand and occassional gravel
0 (TILL), hard, moist to dry
25 v 4 inch gray sand and gravel layer

s
-
o
O
8
-
w
2
=
@
4
<
=
-
Q
=
[~
(]
w
7]
<
T
o
L4
(=]
-l
g
=
I
(%]
3
-

JOB NO. 14944888.05250

Tuchman Cleaners

4401 N. Keystone Ave.- Stage | Field Activities

Rl - Phase |l
Indianapolis, Indiana

PIEZOMETER
OSP-3

Page 1 of 1




l O .
= 2
3 2l PIEZOMETER
= — = L
I $ |20 = S| 8 $ | E DESCRIPTION OF CONSTRUCTION
& _39 e |.2le |5 13 SUBSURFACE MATERIALS DETAIL
8 |EE 8% FEY: QE S
l a|al|ef|20|a 8|l 5
0 S —— -
0 ASPHALT and GRAVEL base 1 “Flush mounted casing with
. - - - ¥ in locking cap
N 0 0 ;a Blackish brown silty CLAY with occasional sand and gravel, 3
'P-:v‘ stiff, moist
70 o grades brown
[
I N o | o p";
o 5; 9 Bentonite-cement grout
5 = #7925 1" ID schedule 40 PVC riser
N 0 0 /,/Fr/’z‘ grades to dark grayish-brown
j;;g grades with more silt and less sand
2 ’ 5525 73n
3 100 | N 0 0 ?)éé Bentonite Seal
= o M _ bz
z KA grades with brown mottling between 9 and 10 feet bgs [/ +
et ﬁ/// ,,3‘ ol 930
a N 0 0 A4 <
gl 10 — ;:;i,z;;
= 0 //154
§ N o | o [{] ] Grayish brown silty fine to medium SAND with gravel, wet, p nan
& soft B
I < 60 o |rid
)
& N 0 o |14 ] grades with medium to coarse sand
]
| o A1l
a| 15 = -
' f N 0 0 Brown fine to coarse SAND with gravel, wet = Shicasand pack
5 L ]
. 0 —je-{— 1"ID schedule 40 PVC
5 — 0.010" slotted screen
I 4 wo| N| o olf"
x
* 0 .
g N| o o
. ﬁ 20 - — 3 5
E N 0 0
@ L ]
3 100 0 grades yellowish-brown (iron staining) from 22.5 to
“ GEPAA\ 2275 feet bgs SR [
0 N 0 0 jjfﬂ Blue silty CLAY with little sand and occassional gravel
4 PPA%]  (TILL), hard, moist to dry
-] o _}/ =
&l 25 ] : a4 4 inch gray sand and gravel layer |
E Boring terminated at 25 feet on 2/26/04.
4 Piezometer installed to 21.3 feet bgs with a 10 fool screen.
L Groundwater sample collected using a disposable PE bailer.
§ LEGEND:
o =
I r ._] Geoprobe Sample PID=Photoionization Detector
5 N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence :g::gtsl;er‘;‘lgéfegecoveted
% SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled
B
Q
b
=
I 3
I
o
=
=
b
l i
Q Tuch Cl
4 URS VIR0 PIEZOMETER
g 4401 N. Keystone Ave.- Stage | Field Activities OSP-3
S JOB NO. 14944888.05250 RI - Phase Il
2 Indianapolis, Indiana Page 1 0f 1




- Stage | Field Activities, indianapoiis, Indiana

- 4401 N. Keystone Ave

Tuchman Cleaners - 14844888 05250

-, g
P 8ls | PIEZOMETER
= = i o
g 120l | 88 |5 |E DESCRIPTION OF CONSTRUCTION
=(eS)e [LEl8 |5 ]2 SUBSURFACE MATERIALS DETAIL
g [E8|8-{%8|cElagl 8
o |oe|ef|Zz0|a8lzd o
T o ASPHALT
Dark brown silty CLAY with fine to medium sand and gravel,
o B IR IR stiff
0
N 0 0
D —— ————— -
. Light brown fine to coarse SAND with gravel, silt and clay,
N 0 : moist
- Bentonite and cement grout
Light brown fine to medium sand, moist
N 0
= F 1" ID schedule 40 PVC riser
N 0 |
> yol124n
1 ff’ Bentonite Seal
N 0 Z 7
/gl v 4 ¥ fdan
N 0
1840
1 N as grades with silt from 17.5 to 18.5 feet bgs
N 0 grades with occasional fine gravel
: Silica sand pack
grades with more gravel :
N 0 = 1— 1" ID schedule 40 0.010"
slotted screen
grades orangish brown, grades wet
N 0
N 0
] Gray silty CLAY with gravel (TTl:L), stiff, moist to dry __
N 0
Boring terminated at 28 feet on 2/27/04.
Piezometer installed to 26.4 feet bgs with a 10 foot screen
LEGEND:
.j Geoprobe Sample PID=Photoionization Detector
N= No visible flucrescence W= Whitish fluorescence V= Violet fluorescence ﬁg;:gtsuaerpgclfe;{ecuvered
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled

TUCHMAN LOG PHASE2 TUCHMAN STAGE 1 2004.GPJ) 112304

URS Tuchman Cleaners PIEZOMETER

4401 N. Keystone Ave .- Stage | Field Activities OSP4
JOB NO. 14944888.05250 RI - Phase || Page 1 of 1

Indianapolis, Indiana




NESCRIPTION-OF
UCOoOOTRtH Ot

SUBSURFACE MATERIALS

Total VOC| (mg/kg

Regovery
PID| Heasdspace,

ppm
USCS Symbol

PID| Screeping,

ppm

Depth (Feet)
Sample Interval/
Observation

(%)
NAPL

ASPHALT and GRAVEL base

Dark brown clayey SILT, moist, soft
grades brown,_stiff to hard

P

grades without gravel from 13.5 to 14.5 feet bgs

Brown fine to coarse SAND and GRAVEL, moist, brown

grades wet

EErg
Tuchman Cleaners - 14944888.05250 - 4401 N. Keystons Ave.- Stage | Fisld Activities, Indianapolis, ndiana

;

i

Gray silty CLAY, stiff to hard, moist (TILL)

B

Indianapolis, indiana Page 1 of 1

g Boring terminated at 30 feet on 2/26/04.
g 1 inch ID PVC temporary piezometer installed to 29 feet with a 5 foot screen.
- Groundwater sample collected using a disposable PE bailer.
a Temporary piezometer removed and boring backfilled with bentonite on 2/26/04.
2 LEGEND:
(=3
% - .j Geoprobe Sample PID=Photoionization Detector
): s =
L g N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence :gzmgtsoa;?:é?egecovered
Sv= Sli iolet fl = Sl iti =
2 Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled
g E:
[? I
o
-t >
2
o
w
£
o.
Q
g URS Tuchman Cleaners PIEZOMETER
g 4401 N. Keystone Ave.- Stage | Field Activities OSP-5
5 JOB NO. 14944888.05250 RI - Phase
=2
[

7

Byl

3
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tivities_Indianapolis, indiana

- 14944888 05250 - 4401 N. Keystone Ave - Stage | Field A

Tuchman Cleanars

Indianapolis, Indiana

g §
T o . -
= | g€ 2|2 |3
3|29 | 2|3 g E DESCRIPTION OF
il B
SleSle (L3215 |2 SUBSURFACE MATERIALS
2 |eES| 8 |&w|l SelqEl ©
B ) ol o (]
8 |a8|&¥]26|z 828 3
T NR 0 ASPHALT = - 7
: ~Dark gray sity fine SAND
N 0 0 Dark brown silty CLAY with fine to coarse sand with gravel, stiff, moist Va
0 o o + | Brown medium SAND with occasional gravel, loose, moist
N 0 LB
NR | O
N ] ] bl ) .
grades with an 1-inch dark gray seam
0
f : n i
o + 5 - grades with an 1-inch light brown sand seam
0 grades with coarse sand ___ -
Brown medium to coarse SAND, loose, moist
N u 0 Litd| Brown fine to coarse SAND, loose, moist
o I}l grades with gravel
N 0 o |l I+ grades with silt
75 o |"F1]
N 0 o |I]]
I] - -
N 0 o ]}l
0 [}
100 | N 0 o i .
grades with more gravel
o FHH
N oo | o [T
0 - L
¥ 47 | o Litd
100 0 | }4 grades wet with a 4-inch gravel layer
N 87 | o [[1% : : .
grades yellowish brown (iron staining)
0
Brown fine to medium SAND, occasional gravel, loose, wet
| N 12 0 ¥
- ]
83 N 70| o
u L ]
grades with silt, medium dense, moist
N 5 0
/ grades loose
0
N 17| o0 .
100 0
‘ H
N 0 0
i — 0 va.r' — — ‘.L/AL m—
Tuchman Cleaners
URS e
4401 N. Keystone Ave - Stage | Field Activities OSP-6
JOB NO. 14944888.05250 Rl - Phase I
Page 1 of 2




DESCRIPTION OF

OO

SUBSURFACE MA

TERIALS

Depth (Feet)

Total VOC (mg/kg

Regovery

PID|Heasdspace,

Sample Interval/
ppm

PID| Screeping,
ppm

USCS Symbol

Observation

(%)
NAPL

\Gray silty CLAY with occasional gravel (TILL)fhoist

Boring terminated at 35 feet on 2/26/04.

1 inch diameter PVC temporary p!ezometer to 30 feet bgs installed with a 5 foot screen.

o 4
STUUTIAW

Temporary piezometer removed and boring backfilled with b'entonite on 2/26/04.

sz I vt |

Tuchman Cleaners - 14944888.05250 - 4401 N. Keystone Ava.- Stage | Field Activities, Indianapolis, Indiana

i

=

LEGEND:

.:l Geoprobe Sample

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence

PID=Photoionization Detector
NR=No Sample Recovered
ND=Not Detected

NS=Not Sampled

TUCHMAN LOG PHASE2 TUCHMAN STAGE 1 2004.GPJ 11/23/04

URS Tuchman Cleaners

4401 N. Keystone Ave.- Stage ! Field Activities
JOB NO. 14944888.05250 RI-Phase Il

Indianapolis, Indiana

PIEZOMETER
OSP-6

Page 2 of 2




ol .
IS T laels
= | £ E c| & € |8
8|25 =l € 8 g E DESCRIPTION OF
Cl1=818 | B8 |8 o SUBSURFACE MATERIALS
& (E38[8.28celag S
A |al|ed|20|adlad] 3
ASPHALT and GRAVEL base
N 0 0 Brown clayey SILT, soft, moist
0 grades with occasional sand
N 0
grades with more clay, stiff
0
N | o
' . grades medium stiff
0
§ Nl oo
- 0 Brown fine to medium SAND with occasional coarse sand and gravel, moist |
% N 0 0
2 &
B 0
- &
s N 0 0 Pu |‘
3 0 Brown fine to medium SAND, moist - . )
E N 0 0
-
a 0
| grades fine
© N 0 0
<
2 0
8
E N 0 0
z 0
g_ N 0 0
;ﬁ 0
§ N |onae] o
)
i 0
) N |ono1d o .
§ " W Biown fine to medium SAND with gravel, wet
$ o |* grades orangish-brown (iron staining) from 24.5 to 25.8 feet bgs
2 N |or2e o :‘.
g 0 .' [ grades with more coarse sand and gravel
L ® b
N o214 0 L@
x .
K] Bluish gray silty CLAY with occasional sand and gravel, stiff, moist
N |ose4q 0 7
5': Boring terminated at 30 feet on 4/8/04.
s 1 inch PVC temporary piezometer installed to 30 feet bgs with a 5 foot screen.
1 Groundwater sample collected using a disposable PE bailer.
§ Temporary piezometer removed and boring backfilled with bentonite on 4/8/04.
3 LEGEND; *PID headspace measurements include an initial response and the peak of a delayed response
observed from the headspace container (delay response is likely the result of moisture).
s .] Geoprobe Sample PID=Photoionization Detector
w =
2 N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence e g i
» SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled
3
» =
Qo
~
P
)
: Tuch Cl S
Q ucnman
4 URS panot PIEZOMETER
S 4401 N, Keystone Ave.- Stage | Field Activities OSP-7
z JOB NO. 14944888.05250 RI - Phase Il P 1
2 Indianapolis, Indiana age 1o




33 S lails
=lis a |21]38
$15:. | 8|25 |¢2 DESCRIPTION OF
c1e8(8 | &8 [5]9 SUBSURFACE MATERIALS
§ |58 8a122 0808 3
O |lo-|edZO0|aalaa D

Boring terminated at 32 feet on 4/8/04.

1 inch PVC temporary piezometer installed to 32 feet bgs with a 5 foot screen.
Groundwater sample collected using a disposable PE bailer.

Temporary piezometer removed and boring bal?kfuiad with bentonite on 4/8/04

URS Tuchman Cleaners PIEZOMETER

4401 N. Keystone Ave.- Stage | Field Activities OSP-8

14944 RI - Phase Il
JOB NO 888.05250 T asole Mot Page 1 of 2

i ASPHALT and GRAVEL base u - B -
Brown silty CLAY, stiff, moist
83 | N |0m3587
N | 0/34.14
I " Light brown fine to medium SAND with occasional coarse sand and gravel, loose, dry to moist -
l N | o79 *
- .
& 80 0 '.
9
- > I3
g 8
l i N 0 0 ', »
| .9
£ 0 B
< 3 3
g N 0 0 Pa .
§ o
l < 77 o f &
2 b
i M 0 0 Pa
® .8
0
l gj -‘-
¢ N oo Paw
< " .9
§ T3
E BO 0 '. b
2 0 0 e
* 0 .-.U
(=1
l § N 0 0 ':.,
% 0 '- Y
3 60 o p®
l s ".'
» N |08 | o Po
§ 0 el qrades wet -
3 Brown coarse SAND with gravel and medium sand, wet
E 0
] N | o8| 0
e
60 0
o | g__rg_dgg orangish brown (iron-staining) o
- . ‘_ Gray fine to medium SAND with fine gravel and occasional coarse sand, wet
L]
4
N| o] o 'i:, L] S i : S —_—
l 100 ;/ﬁé Bluish gray silty CLAY with occasional gravel, moist, very stiff
0 1
| A =




% = -
=X
- T2 S le |3
) = E = 2
s Eol - &2 15 & DESCRIPTION OF
= (838 |52 (8 |a SUBSURFACE MATERIALS
¢ S EE| (<8 0EloE
- 8 |8°e826|zgzg 8
&
S
' *PID headspace measurements include an inhﬁsponse and the peak of a delayed response
2 observed from the headspace container (delay response is likely the result of moisture).
o)
&
(Ez 2 %
5 g
)
g
Bl ul
r ] Bz
B ©
: A x i
511 b . g
k|
.
X ;i
<
, s ﬂ
i R @ <
Ef; 2 i z
S
3
A 3
3 o
(557 8
@
3
| A ig.
d
=4
7
‘ 2
a 8.
B 2 g
i :
: 4
e
1 i3
I
i ;
B 3
i n
i by b
4 o
4 a.
3]
: g
R (=]
ﬁ - LEGEND:
bz o
’ - Bl ] ceoprove sample PID=Photoionization Detector
: z N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence NR;NO Sample Recovered
; : SV= Slight Violet fluores SW= Slight Whitish ND=Not Detected
3 N i : = Slig olet fluorescence SW= Slig itish fluorescence NS=Not Sampled
# S
2
o
Fi )
<
J B Tuchman ClI s
: | ¥ 3§ URS eaner PIEZOMETER
i z 4401 N. Keystone Ave.- Stage | Field Activities osP-8
Lizd m = JOB NO. 14944888.05250 RI-Phase Il Page 2 of 2
EY 2 Indianapolis, Indiana age 2o




Boring terminated at 32 feel on 4/7/04.
1 inch PVC temporary piezometer installed to 32 feet bgs
with a 10 fool screen.

: N

JOB NO. 14944888.05250

Tuchman Cleaners

4401 N. Keystone Ave.- Stage | Field Activities
Rl - Phase Il
Indianapolis, Indiana

PIEZOMETER
OSP-9

Page 1 of 2

> X
i3 8 ls | PIEZOMETER
- — = Fe]
l g 120 = §|8 |5 | E DESCRIPTION OF CONSTRUCTION
T = [ o
= gg ¢ | e|l2 |3 |a SUBSURFACE MATERIALS DETAIL
§|E8|8{%2|oklog 2
I a|oc|ef|Z0|a 8 a8 o
— .
l 0 ASPHALT - 33
Nlilass st io gr;\::l fine to medium SAND with occasional coarse sand,
53 0 grades with brown clay and silt from 2.0 to 2.3 feet
s
N |0as0Y 0O %
grades 1o a brown clayey silt with sand from 3.5to 3.8
0 feet bgs
N 0 0 Brown fine to medium SAND with occasional coarse sand
l and gravel, moist
0
=1 grades with medium to coarse gravel from 6.5 to 8.0
"; 47 | N 0 0 feet bgs
- 0
l 8 — Bentonite and cement grout
a N 0 0
Z 0
g N 0 0
£ 1" 1D schedule 40 PVC riser
e 75 0
.; M 0 0
& 08
b grades to a fine sand seam without gravel from 14.5
P N 0 0 to 15.0 feet bgs
L 4
g 0
l z 73| N 0 0 s+ clills
£ bod  pon] 170N
z 0 y d [ S
S e Bentonite Seal
4 N 0 0 ] ¢
r'q M e 1980
l ’ |
§ & e E el AR
I % 60 0 :
a N| o] o
§
E 0 grades wet
5] Silica sand pack
& N 0 0
l § 0
> 1" 1D schedule 40 PVC
67 [ N 0 0 0.010" slotted screen
' 0
N 0 0
0 —_— —
100 " Blueish gray silty CLAY with sand and gravel (TILL), very
e stiff, moist




DESCRIPTION OF
SUBSURFACE MATERIALS

Total VOC (mg/kg)
PID Heasdspace,
PID Screening
USCS Symbol

Sample Interval/
ppm

NAPL
Observation

PIEZOMETER
CONSTRUCTION
DETAIL

| Field Activities, Indianapolis_indiana

Tuchman Cleaners - 14944888 05250 - 4401 N. Keystone Ave - Sta

11/23/04

Groundwater sample collécted using a disposable PE bailer
*PID headspace measurements include an initial response
and the peak of a delayed response observed from the
headspace container (delay response is likely the result of
moisture).

LEGEND:

.] Geoprobe Sample PID=Photoionization Detector

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence :gz:gl&‘ggepé?egamvemd

SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled

TUCHMAN LOG PHASE2 TUCHMAN STAGE 1 2004 GPJ

URS Tuchman Cleaners

4401 N. Keystone Ave.- Stage | Field Activities
JOB NO. 14944888.05250 RI - Phase [I

Indianapolis, Indiana

PIEZOMETER
OSP-9

Page 2 of 2




Tuchman Cleaners - 14944888 05250 - 4401 N. Keystone Ave.- Stags | Field Activities, Indianapolis, Indiana

TUCHMAN STAGE 1 2004.GPJ 11/23/04

o
.
pe

N p0.1/52.3" 29

LEGE_ND:
. _] Geoprobe Sample

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence

o
-
we

r 4
o
o o
-
L) L
- L4

z
o
=]

Mg

L4

o -
= 3 )
2 €| A - -
= - — 0
2. | &85 |E DESCRIPTION OF
1258 | ¢l% |5 |a SUBSURFACE MATERIALS
¢ |EE|S:% 28 cklogl
a|lal|aef|lZo|a ] a8 S
0 |55+]-CONCRETE and GRAVEL base
r'( 14 Brown clayey SILT with occasional sand and fine gravel, moist, soft to medium stiff
N 0 0
'”{x
0 ’/.‘
N 0 0 ',/'/
o (LM
N 0 0 -/,-/
o 1A
N o | o *_’/-
o [l
N o | o YA
L grades with fine sand

Brown fine to coarse SAND with silt and gravel, moist
grades orangeish-brown (iron staining) from 10.2 to 10.4 feet bgs

grades wet

grades without fine sand and silt from 14.5 to 15.5 feet bgs

[ ]
0 -
P
N 0 0 Pah
0 . &
o"
N 0 o Pah grades gray
0 7 Bluish gray silty CLAY

Brown medium SAND with occasional sand and gravel, loose, wet

Boring terminated at 25 feet on 4/8/04.

1 inch PVC temporary piezometer installed to 25 feet bgs with a 5 foot screen.
Groundwater sample collected using a disposable PE bailer.

Temporary piezometer removed and boring backfilled with bentonite on 4/8/04.

Bluish gray silty CLAY with ﬁg;;_!_a coarse sand and gravel (TILL), very stiff, moist to dr1 -

*PID headspace measurements include an initial response and the peak of a delayed response

observed from the headspace container (delay response is likely the result of moisture).

PID=Photoionization Detector
NR=No Sample Recovered
ND=Not Detected

NS=Not Sampled

TUCHMAN LOG PHASE

JOB NO. 14944888.05250

Tuchman Cleaners

4401 N. Keystone Ave.- Stage | Field Activities
RI - Phase |1
Indianapolis, Indiana

PIEZOMETER
OSP-10

Page 1 of 1




' = :
= 8
L= @ o —
= Eg = % = -8
' g8 | &8 (5|¢ DESCRIPTION OF
= o ]
Cleol§ [ 5[5 (8|2 SUBSURFACE MATERIALS
g|E38%2cElag] 3
l o |ae|ef]|20|adlzd S
0 e ASPHALT -
’I Brown clayey SILT with occasional sand and gravel, medium stiff to stiff, moist
N| o of l
50 o ‘ y
l N 0 o ¥ ’E
N g = ﬁﬂ Brown fine to coarse SAND with gravel, silt, and clay, mgls_t_ -
' Brown fine to medium SAND with occasional fine gravel, moist
0
E 75| N 0 0
lrl
o 0
I g N 0 0
a
£ 0
§ N 0 0
2 90 0
3 N 0 0
= grades with silt from 13.5 to 15.5 feet bgs
. N 0 0
<
e 0
' 3 80 | N 0 0
X
z 0
8
4 N 0 0
§| N 0 0
@
3 80 0
l 5 N| o] o .
§ grades with coarse sand
H| e
‘E N ] 0 grades wet
E
B :
-
81 N 0 0
' 0
0
0 :
46 without coarse sand
I N 0 0
o . S—
100 Blue gray silty CLAY with occasional sand to fine gravel (TILL), stiff, moist
N 0 0
I I’Rs Tuchman Cleaners PIEZOMETER
4401 N. Keystone Ave.- Stage | Field Activities OSP-11
JOB NO. 14944888.05250 Rl - Phase Il
I Indianapolis, Indiana Page 1 of 2




Depth (Feet)

Total VOC (mg/kg)

Recovery

PID Heasdspace,

ppm

Sample Interval/
PID Screening,

ppm
USCS Symbol

Observation

(%)
NAPL

DESCRIPTION OF
SUBSURFACE MATERIALS

01 N. Keystone Ave.- Stage | Fieid Activities Indianapolis, indiana

0 -

Tuchman Cleaners - 14844888 0525/

1 2004.GPJ) 1123104

2 TUCHMAN STAGE

LEGEND:

.:I Geoprobe Sample

Boring terminated at 34 feet on 4/7/04. /l

1 inch PVC temporary piezometer installed to 34 feet bgs with a 5 foot screen
Groundwater sample collected using a disposable PE bailer.

Temporary piezometer removed and boring backfilled with bentonite on 4/7/04.

PiD=Photoionization Detector
NR=No Sample Recovered

N= No visible fluorescence W= Whitish flucrescence V= Violet fluorescence ND=Not Detected
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled

HMAN LOG PHAS

=
C

TU

JOB NO. 14944888.05250 RI - Phase |l

Tuchman Cleaners PIEZOMETER

4401 N. Keystone Ave.- Stage | Field Activities OSP-11

Indianapolis, Indiana

Page 2 of 2




o) z
=< 8 :
g E‘ © o S
3| &5 HERE N B DESC
$[z0l | 2|8 |8 | & SCRIPTION OF
< gg $ ) % e |5 |a SUBSURFACE MATERIALS
g |58 85%2|0klo8 2
o |ollc®|Z20|a8|a 8 o
T 0 _ASPHALT - —
L Brown fine to medium SAND with silt, organics, moist
N 0 o |,
27 o P Brown silty CLAY with sand
%%
0 ’ A
259
A
poe
o 4
i ﬁ /]
0 ’ ﬁ 3 inches of recovery due to fragment of concrete or rock
0 ? ’
o V] e
§ 5 o [ ’
¥ ’ 9
F o KA
£ 4
o ’ ’
g %%
g L °
E’ 0 '. & Brown fine to coarse SAND with gravel, moist
i N |omss] o P n
g . . be
v o"
s N |0moi] o Pe b
a o @
| d %
. N |oisi] o Pew
r o b®
L"] -
“1L 70 | N [ones] o L"
0 . - b
¥ 0 ',“.
3 N [18/263 0 '. [ grades orangish-brown (iron staining) from 19.0 to 20.0 feet bgs
a = L ]
W ]
{:E g . "
g N |oz03] o '...
3 .
¥ " °Le
£ N |ozos] o P
E‘ 0 '.‘. grades orangish-brown (iron staining) from 24.0 to 25.0 feet bgs
g — L]
s N |ose| o Pan
% 0 . @
E Y
83 | N [2111.1} -
‘ Gray SILT, pliable, soft, wet
0
N |onsad o grades brown with fine sand and gravel
N o [ 7| Brown medium SAND, wet =
N |or72 o )" L\ grades with gravel
100 0o |o grades gray with coarse sand
N |on58% o0 ﬂ-o e —
A4 Bluish gray silty CLAY with occasional sand and gravel (TILL), hard, moist
7275 A
Lo <
Tuc C
URS hman Cleaners PEFOMETER
4401 N. Keystone Ave.- Stage | Field Activities OsP-12
JOB NO. 14944888.05250 Rl - Phase Il
Indianapolis, Indiana Page 1 of 2




Tuchman Cleaners - 14544888 05250 - 4401 N. Keystone Ave - Stage | Field Aciivities. Indianapolis. Indiana

112304

.j Geoprobe Sample

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence

PlD=Photoionization Detector
NR=No Sample Recovered
ND=Not Detected

NS=Not Sampled

o) =
= o .
o O m m —_—
- E E, c 2’ = .8
(2], | 82 (|5 |¢E DESCRIPTION OF
{2
eS8 | 5E (8|2 SUBSURFACE MATERIALS
¢ (65| 8-{%2cElckl 3
o |ae|ed]Z0|a 8Tl D
= — _1/1 -
Boring terminated at 35 feet on 4/7/04
1 inch ID PVC temporary piezometer installed to 35 feet bgs with 5 foot screen.
Groundwater sample collected using a disposable PE bailer
Temporary piezometer removed and boring backfilled with bentonite on 4/7/04
*PID headspace measurements include an initial response and the peak of a delayed response
observed from the headspace container (delay response is likely the result of moisture).
1
LEGEND:

TUCHMAN LOG PHASE2 TUCHMAN STAGE 1 2004 GPJ

URS Tuchman Cleaners

4401 N. Keystone Ave.- Stage | Field Activities
JOB NO. 14944888.05250 Rl - Phase II

Indianapolis, Indiana

PIEZOMETER
OSP-12

Page 2 of 2




' = =
= &£
g9 § sl PIEZOMETER
= = £ o
l $ |20 = S| g $ | & DESCRIPTION OF CONSTRUCTION
HEE LR ERERFA SUBSURFACE MATERIALS DETAIL
g |E8[8-{%2|cElagl g
I o |or|ef]Z20|a 8lai]
ol ASPHALT with GRAVEL base
v o - Brown clayey SILT with sand and gravel, soft to stiff, moist
0
l N oo
0
N 0 0 i Brown fine SAND, loose, moist
| :
E N 0 0
2 Bentonite and cement grout
o 0
8
l g N o 0
b 0
& N 0 0 grades with occasional gravel
g . 1" ID schedule 40 PVC riser
: N 0 0
w
@ N 0 0 22 Bl isee
- d t 7R i
2 0 grades we Bentonite Seal
l | N 0 & o #1790
z (1] grades yellowish brown to reddish-brown "
5 (iron-staining) from 18.0 to 18.8 feet bgs
3. N 0 0 A 1nan
' g ,
b ——
o N 0 0 Brown fine to coarse SAND with gravel, loose, wet
% 0 Silica sand pack
1 N 0 0
|
& 0
& 1" ID schedule 40 PVC
E N 0 0 0.010" slotted screen
g 0
-
N 0 [i] grades grayish brown
0 —
l Gray silty CLAY with gravel (TILL), stiff, moist
b 4 P = 2000
e - W
g8 Boring terminated at 30 feet on 2/27/04.
. o Piezometer installed to 30 feet bgs with a 10 foot screen
; Groundwater sample collected using a disposable PE bailer.
o
g LEGEND:
' 5 .j Geoprobe Sample PID=Photoionization Detector
"._3 N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence ﬁg;:gtsggﬂfeg Sigovared
«; SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled
' E
b
o
e
i
w
<
i Tuchman CI
Q ucnman Cleaners
1 URS PIEZOMETER
E 4401 N. Keystone Ave.- Stage | Field Activities OSP-13
z JOB NO. 14944888.05250 Rl - Phase ||
= Indianapolis, Indiana Page 1 of 1




uns Tuchman Cleaners PIEZOMETER

4401 N. Keystone Ave - Stage | Field Activities OSP-14

JOB NO. 14944888.05250 R! - Phase Il
Indianapolis, Indiana Page 1 of 1

9 N P
=|gE c|& |€ | 2
g 12a]. | &3 [5|E DESCRIPTION OF
= ® o
L1098 2|2 |5 |2 SUBSURFACE MATERIALS
£ a 2 p | .t w 7]
g |2 8432 cklok 2
I a|w t-? (vl :’:. Z0| a & o & =2
|
|
' 5.2 ASPHALT and base - |
N [76516 0
|
100 () |
l N |or131 o / 4 Brown clayey SILT with occasional sand and gravel, stiff, moist
0 /'; grades gray with brown mottling
— 48P
N 0 o K. ¥
L
' . N ¥ grades with more fine to medium sand
& 97 N 0 0 1A
2 ¥
o 0 %
I gi N 0 o [® ;f:: Brown fine to medium SAND with silt, clay, gravel i
. ]
b o | »2H4] grades without clay and trace gravel
g N ol o e E grades without silt
l & P grades wet
< 50 0 1
L7} LY
e N o | o [iH |
- 41
' g 0 ¢ grades dark gray from 14.0 to 14.5 feet bgs !
@ — ()
M N |2075] o E 4
> 9 3
; 0 EE; grades with silt from 16.0 to 16.5 feet bgs
g W
: 0 | N leozod o |°HH
x o grades brown
z 0 i
& 34
B N 0 o |?H
ﬁ N o k& s =
a Bluish gray silty CLAY with occasional sand and gravel (TILL), very stiff, moist
@ 83 | N 0 0
|
3 0
l s Vi
5 Boring terminated at 23 feet on 4/8/04
§ 1 inch ID PVC temporary piezometer installed to 23 feet bgs with a 5 foot screen.
3] Groundwater sample collected using a disposable PE bailer.
é Temporary piezometer removed and boring backfilled with bentonite on 4/8/04.
‘Q, “PID headspace measurements include an initial response and the peak of a delayed response
- observed from the headspace container (delay response is likely the result of moisture).
l LEGEND:
.J Geoprobe Sample PID=Photoionization Detector
' N= No visible fluorescence W= Whitish fluorescence V= Violel fluorescence :g;:g,sg;?epéfeg Scoverc
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled

TUCHMAN LOG PHASE2 TUCHMAN STAGE 1 2004 GPJ 1172304




' o )
= &
89 $1ls |3 PIEZOMETER
= — = 0
2126 = 5|8 $|E DESCRIPTION OF CONSTRUCTION
= %;9 s | ¢ % g18 SUBSURFACE MATERIALS DETAIL
2 |EE| 8|3 2cElog] B
' o |lol|lct|Z0|E 8T8 S
' 0 T el Black ASPHALT with GRAVEL base
N o Brown fine SAND with silt and gravel, moist Bentonite and cement grout
67 &
N | os1t| o0 - - = -
l 997 Brown silty CLAY with fine sand, stiff, moist
0 ﬁ,": /9' grades with black mottling
5 — jf) % Bentonite Seal
N | oss| o AN . ;
'7,5“/ grades with occasional medium sand
l 0 r;rvjff grades with occasional fine to medium gravel
§ 72 | N |onor] o ??fﬁ
£ 54%% _ 1 1D schedule 40 PVC riser
i 1 Brown fine to medium SAND with fine to medium gravel and | -
& N |onaiy o |°F silt, moist
3 10 — "®
£ 0
E N |o/1014 © o b grades with more medium sand
5 P B . g d
l g 70 o |72 grades without silt Shioa sand pack
n
s N o] o [P L grades wet
é‘ P grades dark gray from 13.5 to 13.75 feet bgs
0 a
' ol 15 S ik 1" ID schedule 40 PVC
é N |o/i04q o0 |® 1 0.010" slotted screen
'é o [ grades orange-brown (iron-staining)
[ e o ———
§ 82 N |oni74d o ,)";ﬁ/ Bluish gray silty CLAY, with occasional sand and gravel
g VY] (TILL), stiff, moist
x 0 -’rjﬁ
g %
3 N 0 0 1A 1000
o] 20 — LA —l=si e
i Boring terminated at 20 feet on 4/6/04.
§' Temporary piezometer installed to 20 feet with a 10 foot
3 screen,
2 Groundwater sample collected using a disposable PE bailer.
\ " *PID headspace measurements include an initial response
E and the peak of a delayed response observed from the
g headspace container (delay response is likely the result of
3] moisture).
' §
E
b
e
LEGEND:
' ._] Geoprobe Sample PID=Photoionization Detector
o N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence :g;ﬁgisnagﬁfeﬁemvemd
S SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled
l =
o
o]
l g
w
Q
=
(7]
z
l 3
-
Q
=
]
I £
g Tuchman Cleane
9 URS b PIEZOMETER
E 4401 N. Keystone Ave.- Stage | Field Activities OSP-15
5 JOB NO. 14944888.05250 RI - Phase |l P 1of1
2 Indianapolis, Indiana age 1 0




N oM16*| 0

ol :
% 8
c £ 2 l2|3
= — . ]
52, | 8% |5|¢E DESCRIPTION OF
srod o (1]
=238 .82 |5 |a SUBSURFACE MATERIALS
A EER EEEE
o |alled|zo|laszs 3
—f ASPHALT and GRAVEL base
N | oB7.94 e
o W Grayish brown silty CLAY with occasional sand and gravel, medium stiff, moist
7
N |omi7] o K
77
0 ﬂj grades dark brown
e
N |o4e7] o (A
%%
o
- 'f;z'
b N |ois541 o 2
¥ va grades soft
o o K grades with coarse sand
g %
8 N |oo74 0 A4 S i S —
& Brown fine to medium SAND with fine gravel, moist to wet
£ 0
§ N | onoar| o grades wet _
£ Brown fine to medium GRAVEL with fine sand and silt, wet

Brownish gray fine to medium SAND with occasional gravel, wet
grades without gravel

Page 1 of 1

o
il 0
w
i N |om241 0
<
g 0
o N |os0s o
¥ grades with medium to coarse sand
z ('] grades with fine to medium gravel
g N |o7s2 o |
g it lasted o % Bluish gray silty CLAY with occasional gravel and sand (TILL), stiff, moist

|
b Boring terminated at 21.5 feet on 4/6/04.
. 1 inch PVC temporary piezometer installed to 21.5 feet bgs with a 5 foot screen
- Groundwater sample collected using a disposable PE bailer.
gl Temporary piezometer removed and boring backfilled with bentonite on 4/6/04.
2 *PID headspace measurements include an initial response and the peak of a delayed response
= observed from the headspace container (delay response is likely the result of moisture).
E
g
e

LEGEND:
l _J Geoprobe Sample PID=Photoionization Detector

é N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence NR;NO Sampie Racoversd
o ) : : e ND=Not Detected
v SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled
@
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w
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o
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=
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ystone Ave.- Stage | Field Activities, Indianapolis, Indiana

Tuchman Cleaners - 14844888 05250 - 4401 N. Ke

104.GPJ 11723104

20

.J Geoprobe Sample

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence

g 3
158 | (B¢ |z
825, | 82 |5 |8 DESCRIPTION OF
2a7i @
=les|e | L8258 SUBSURFACE MATERIALS
§ |58 $4|38(oglot &
o |el|ef|Z0|a 8Tl 5
NR ASPHALT and CONCRETE -
2 7 7? Brown silty CLAY with occasional coarse sand with gravel, stiff, moist
%7
10 0 4 ?ﬁ
VA
o ¢ ”
77
0 KA
9
1 ° B -
o P Brown to tan fine to coarse SAND and GRAVEL, dry to moist
L]
85 N 0 o b
0 p
o"
N |oze| o Pe
]
o
0 e
N |04 0o Pa' s
60 0 » @
i grades wet
N |omes| o Po
0 ".... grades with less gravel
N |omn28*| o '. Y
0 o & b : :
| 3 3 grades with occasional gravel
67 | N | oro*| o© '. b
0 . &
. .'
N [oner] o P
0.1 . &
1 . "
N| o o P
a3 A
0 -
N 0 0 Bluish gray CLAY with fine to medium sand and gravel (TILL), stiff, moist
Boring terminated at 24 feet on 4/6/04.
1 inch PVC temporary piezometer installed to 24 feet bgs with a 5 foot screen.
Groundwater sample collected using a disposable PE bailer.
Temporary piezometer removed and boring backfilled with bentonite on 4/6/04.
*PID headspace measurements include an initial response and the peak of a delayed response
observed from the headspace container (delay response is likely the result of moisture).
LEGEND:

PlD=Photoionization Detector
NR=No Sample Recovered
ND=Not Detected

NS=Not Sampled

TUCHMAN LOG PHASE2 TUCHMAN STAGE 1

JOB NO. 14944888.05250

Tuchman Cleaners

4401 N. Keystone Ave.- Stage | Field Activities
Rl - Phase Il
Indianapolis, Indiana

PIEZOMETER
OSP-17

Page 1 of 1




l [ o
=
™ o o z -
=3 E E - § E‘ -3
S [29l~ ]| S8 |8 | E DESCRIPTION OF
e Jhe ® o
clesle | elg |52 SUBSURFACE MATERIALS
¢ |58 851%2[cElcEl &
l o |o-|leEZo|adad o
e o PPPPASPHALT - - -
f:; Dark gray silty CLAY with asphalt (weathered), stiff, moist
0 0 ﬁ,ﬂ
(/]
67 0 ?_/ grades gray
%%
' 0 0 I
%
0
5 — ?,',4
0 0 — - —_—
?‘; Dark grayish brown silty CLAY with fine to coarse sand and gravel, very stiff, moist
0
I 8 ,é”
§ 100 0 0 P
g 14
g °
g o | o e
s 10 - — p .. Brown fine to coarse SAND and GRAVEL, loose, wet (shallow groundwater zone)
2 0 "8 g
g J
' 2 0 0 Y grades dense
2 100 0
2 0 0 Dark brownish gray silty CLAY with trace fine lo coarse sand and_gr_é\;e_l, medium stiff, moist
4 0
w| 15 — — — e
' . 0 0 Brown fine to coarse SAND and fine to coarse GRAVEL with trace silt, loose, wet
0
. g 100 o | o
x
z 0
8
4 20 0 0
a |l 0
l g grades without coarse gravel
@ 0| o
@w
3 100 0
l il 0 0
: 0
o] 25 =
§ 0 0
£
:é (1]
100 0 0
0
o | o /| Gray silty CLAY with fine to coarse gravel, hard, dry (Till T-2) -
30 . -1 —
é Boring terminated at 30 feet on 2/27/04.
o 4 foot screen point driven to 30 feet and protective casing retracted for a groundwater sample from the
= shallow aquifer.
?; 4 foot screen point driven to 50 feet and protective casing retracted for a groundwater sample from the
LEGEND: intermediate aquifer.
% Screen point removed after sampling and boring backfilled with bentonite on 2/27/04.
l - n Geoprobe Sample PID=Photoionization Detector
o] i R= le R
e N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence :0=:gtstfen:epcfed RCYMES
E_a SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled
' 2
X
Q
= |
B
i
l £
© Tuc
g ‘ms hman Cleaners PIEZOMETER
g 4401 N. Keystone Ave - Stage | Field Activities PrePZ-10D
b JOB NO. 14944888.05250 RI - Phase Il Pada Aol
2 Indianapolis, Indiana g




l ol =
T 2 lel= PIEZOMETER
¥l8o]. | 8% |5|¢ DESCRIPTION OF CONSTRUCTION
CleSIE | LEE (5|2 SUBSURFACE MATERIALS DETAIL
A EEE T ERE
l 0 |or|eZ|20|a 8 a gl o
0 — -
0 W ASPHALT
' PY4Y] Dark gray sity CLAY with asphall (weathered), stiff, moist
N 0 0 §¢//
67 0 ;:;_,f grades gray without asphalt
45,97
N 0 0 v
g 4%
2 5 N
o B
W E )‘fjp: Dark grayish brown silty CLAY with fine to coarse sand and
0 52{,5 gravel, very stiff, moist
§ 00| N| 0] o f/?f
g )5fﬂ
w 0 K ,f-'/
' 8 ) 444s
HETE W Y (- ~ Brown fine o coarse SAND and GRAVEL, loose, wet
2 0 " . (SHALLOW GROUNDWATER ZONE)
g N o | o .'.' grades dense
2 100 o @ .
s N 0 o M Dark brownish gray s-iﬁ; CLAY with trace fine to coarse sand
- 7 and gravel, medium stiff, moist
| o p
i W N| o]oP Brown fine to coarse SAND and GRAVEL with trace silt,
< " loose, wet (SHALLOW GROUNDWATER ZONE)
Sy
- .
l 8 1o | N o|of &
z 0 'o &
= w
3 . B N oo g
l P '.. grades without coarse gravel (fine to medium)
@ N o | o fal
@ 100 B
3 o Pun
I s N o | o '..‘.
§1 o P b
3| 25 50 e _
€ li] (1] — o
£ ‘s —u_ Gray SILT with fine sand and trace gravel, wet to moist . &
g 0 '. S Brown fine to coarse sand and gravel with trace silt, loose,
50
7 N 0 o fa b e — Bentonite and cement grout
0 - &
-
100 8 . -
l N 0 0 éi%‘ﬁ Gray silty CLAY with fine to coarse sand and gravel, very
30 77| siff to hard, dry (TILL T-2)
0
100 . ;2&"/) grades hard
N
I ° P
0 ,/5:/(
92 LAY
gf//
N 0 0 ffﬂr,d
5994
7579 |
35 £ l/ S
l URS Tuchman Cleaners PIEZOMETER
4401 N. Keystone Ave.- Stage | Field Activities PZ-10D
JOB NO. 14944888.05250 RI - Phase Il
l Indianapolis, Indiana Page 1 of 3




ctivibes Indianapoiis, Indiana

Tuchman Cleaners - 14544888.05250 - 4401 N. Keystons Ave - Stage | Field A

o =
- S
39 §ls | PIEZOMETER
= £
N E R DESCRIPTION OF CONSTRUCTION
s gg $ | § ¢ § o SUBSURFACE MATERIALS DETAIL
8|58 8-%2|cElcg B
o |oe|cef|Z20|a 8lad S
35 &
5 | N 0 0 ,4'7 I/I
2 9%
o Pk
- i
N 0 0 Pidi]
- Y YA
o K
100 ¢ ﬁg encountered 1" fine to coarse sand seam, wet
N 0 0 |4t
40 4 ?5 2" 1D schedule 40 PVC riser
0o 5;
75 4
N o | o ?;
. L S
58 . Brown and gray fine to coarse GRAVEL, angular grained,
N 0 0 "‘ loose, wet (INTERMEDIATE GROUNDWATER ZONE)
0 el encountered heaving gravel I o -
45 100 I . Gray brown silty fine to coarse SAND and GRAVEL, dense, Bentonite and cement grout
N 08 | 0 ". wel
0
100 e SE—
N 0 0 4] Gray silty CLAY with fine to coarse SAND and GRAVEL,
o VAHH] hard. dry (TILLT-1)
100 %457
N 0 o A encountered 1" sand seam
50 9505
100 ’ ’ﬁ;"‘
N o | o ??«.;,‘
[ 7% ? grades very stiff
100 55%&
N| o] o 5;:/;3
SETE 114 54
0 fﬁ/f/‘ 77 X sarsn
4 14 d 1 5
= 10 éﬁﬁ’ﬁ Lo e 7 7 Bentonite Seal
N 0 o a;ﬁ £ 44
/] b
- 0 § é? 41 H 56.75 L
5 (A
o 2 . Black fine SAND, dense, moist to wet
100 2 ? Gray silty CLAY with fine to coarse sand and gravel, hard, SeTE
N 0 0 dry
60 z | Gray siity fine SAND, dense, wet to moist (DEEP
{ GROUNDWATER ZONE) =
Rl el ol o B grades fine to coarse with trace fine gravel Silica sand pack
100 ° ' Brown fine to coarse SAND and GRAVEL, loose, wet
il (L (48 4— 2" ID schedule 40 PVC
o e grades fine to coarse sand with fine gravel 0.010" slotted screen
65 17 '...
N 0 0
b s
ikl ¢ ° L9 grades with more silt and trace medium gravel ~~_}=
100 | N 0 0 Redish brown silty CLAY with fine to coarse gravel, hard, dry |
100 | N 0 0 ; " asasn
- - —4 TOBATS R
Boring terminated at 68.75 fept on 3/18/04. B
Uns Tuchman Cleaners PIEZOMETER
PZ-10D

JOB NO. 14944888.05250

4401 N. Keystone Ave.- Stage | Field Activities
RI - Phase Il
Indianapolis, Indiana

Page 2 of 3




g )
3% £ ls|= PIEZOMETER
= = € H
$ |20 ~ §|8 |s | E DESCRIPTION OF CONSTRUCTION
HEEERRERER Y SUBSURFACE MATERIALS DETAIL
al|EE 3 Joa € gl ©
- o e (=) ‘o)
3|38 e8|z6|z 8z 8 8
o (auger refusal on bedro surface).
2 inch PVC piezomeler installed to 68.75 feet with 10 foot
screen on 3/18/04 and 3/19/04
2
a
o
£
g
g
:
§
“ié
(l
o
)
w
3
<
2
}:;
x
z
]
¥
g
3
;
O
§
E
£l
e
LEGEND:

2 TUCHMAN STAGE 12004 .GPJ 11/23/04

[] Geoprobe Sample @ Split Spoon

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence

PID=Photoionization Detector
NR=No Sample Recovered
ND=Not Detected

NS=Not Sampled

TUCHMAN LOG PHAS

uns Tuchman Cleaners

4401 N. Keystone Ave .- Stage | Field Activities
JOB NO. 14944888.05250 RI - Phase Il

Indianapolis, Indiana

PIEZOMETER
PZ-10D

Page 3 of 3




'lms Tuchman Cleaners PIEZOMETER

4401 N. Keystone Ave - Stage | Field Activities 1B-1

JOB NO. 14944888.05250 Rl - Phase Il

Indianapolis, Indiana Page 1 of 1

TUCHMAN LOG PHASE2 TUCHMAN STAGE 1 2004 GPJ 1123104

' o) -
=
8 ol A PIEZOMETER
-y - = 0
' % |20 = 5|3 $§ | E DESCRIPTION OF CONSTRUCTION
0
<288 |, § 2|5 | o SUBSURFACE MATERIALS DETAIL
- =1 9
o |ESlo|Rw £ gl O
o sl < o] D (=)
l 8 |ae|2¥|25|z 8|z 8 B
o p<tLL Concrete - —
Brown fine to medium SAND, loose, dry el b
N 60 | 0 ¥ v
’ ¢
0
N | 20| 0 - ] [
l Brown silty CLAY, medium stiff, moist : : 4
0 1 - - 7';‘”; 1
N 40| o |f :f/(/ Brown fine SAND with silty clay and gravel, loose, moist ¥ 7
l o |@ g grades without clay % :
EI N 23| o [ a/% BH— 1" 1D schedule 40 PVC riser
2 : / grades dry v 1
P 256 %1; A A Bentonite seal
l § N | 158|228} qé ¢ :
2 70 |* é i
..g N | 163 [ 151 G;é 2
' 2 68 | %/" 1
& N (T IET A 15X 1| Brown fine to coarse SAND with little silt, moist p :
r 1+ grades wet 1
#l 0 Mt bozd
F-d o+ 4RLEE!
l < N 40| 0 +
: +
] 0 1
l o N| s8] o !
x
> I
¥ N | 54| o |-t
l E 5 ' Silica sand pack
- N 36| o lit 3
8 B :: “— 1" ID schedule 40 PVC
g 0 [ 0.010" slotted screen
l 3 N | 39| o [l
¢ =T
31 L D
O .. te
5 [ 0
£
l 4 N 21 0 P - - - =
2 Gray silty CLAY with fine to coarse gravel (TILL), hard, moist = ’?:;:
to dry o
Boring terminated at 27 feet on 2/25/04.
1 inch PVC temporary piezometer installed to 26.9 feet bgs
with a 10 foot screen
. LEGEND:
.:f Geoprobe Sample PID=Photoionization Detector
N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence :gz:glstfgrﬂpclfegemvered
l SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled




indiana

05250 - 4401 N. Keystone Ave - Stage | Field Activities, Indianay

Tuchman Cleaners - 149448858

lj Geoprobe

Sample

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence
§V= Slight Violet fluorescence SW= Slight Whitish fluorescence

= =
= w
39 2152 PIEZOMETER
3 K % 5|8 |§ E DESCRIPTION OF CONSTRUCTION
—_— - (1]
SleS|e (L2252 SUBSURFACE MATERIALS DETAIL
5|63 84(%2cglotl 8
a|oe|ef]Z20|adad o
° ] 1 0 [i5=l-Concrete i < 2
‘?,/ ~.GRAVEL base . V4
0 ,';’;5:; Brown silty CLAY with fine sand, soft, dry to moist i A
40 15 ;gg; grades without sand [
Nl aol o ffﬁ,/a grades with gravel, stiff 1
any ' i /|
5597 |
o P f
5 A /
oy
N o | 19 Y] i
01 ;’j, __é@wn silty CLAY with fine to medium sand and gravel, hard, 22 {271 .
59‘:,‘ moist /7] #1— 1" 1D schedule 40 PVC riser
8 | N o | o ¥4 - o
o ¥ Brown fine to medium SAND with silt, clay, and gravel, i ;
0 bt loose, moist Y g 7 E 1 Bentonite Seal
N 21 %l grades without silt and clay : ]
o - |
grades gray, dry Z A
N 97 ; # 3
} = grades moist 1
a7 Brown fine to coarse SAND with gravel, wet 7R
5 £
N 08 A 1
4 o 140
15 ==
N 0 (L1
grades medium to coarse sand with gravel = Silica sand pack
100 | N 0.2
1" ID schedule 40 PVC
i - g 0.010" slotted screen
20
| Sl mase
83 %= n Obstructed / collapsed
interval
25 | s |28 13000 Gray silty CLAY with occasional gravel, some sand, very
125 stiff to hard, wet, very strong odor i
N 1500 |>1000 grades moist
— B grades dry v
Boring terminated at 27 feet on 2/25/04,
1 inch PVC temporary piezometer installed with 10 foot
screen sel at 26 feet.
Groundwater sample collected using a disposable PE bailer
Piezometer collapsed at 22.25 feet during completion.
LEGEND:

PID=Photoionization Detector
NR=No Sample Recovered
ND=Not Detected

NS=Not Sampled

TUCHMAN LOG PHASE2 TUCHMAN STAGE 1 2004.GPJ 11/23/04

JOB NO. 14944888.05250

Tuchman Cleaners

4401 N. Keystone Ave.- Stage | Field Activities
RI - Phase Il
Indianapolis, Indiana

PIEZOMETER
1B-2

Page 1 of 1




11723004

moist (TILL)

/

Boring terminated at 26 feet on 2/26/04,

1 inch PVC temporary piezometer installed to 25.5 feet bgs

with a 10 foot screen.

Groundwater sample collected using a disposable PE bailer

LEGEND:
.:‘ Geoprobe Sample

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence

PID=Photoionization Detector
NR=No Sample Recovered
ND=Nol Detected

NS=Not Sampled

o R
~1
ip 8 le | PIEZOMETER
§lecl. | &2 [5|E DESCRIPTION OF CONSTRUCTION
= gg s | 2 e § 5 SUBSURFACE MATERIALS DETAIL
-1 o @
al|leEml ool SElgE| ©
- <ol 0 e
<l 1 S B s s
0 [~ CONCRETE I
b ;/-\_Subﬂoor GRAVEL and CRUSHED ROCK (BASE) 3 [
N 0 0 ﬁ?z‘/ Brown silty CLAY with medium sand and gravel, stiff, moist 4 B4
0 /?J/? ,: E
f,/;; grades grayish brown 2
N o] o P e
/55/
o YA 1 17
%9% : §
ul el e g;‘;/‘ 7
% e B
29 hed rock f 1
i 0 ;559 grades with gravel and crushed rock fragments : &4 1+ 1D schedule 40 PVC riser
: Nl oo | o A T 7
b ﬂ;éé grades with medium sand ‘ H
£ - / A
3 Brown fine to medium SAND with silt and gravel, loose, A b
i N 0 0 moist 4
| 4 Bentonite Seal
£ 0 i
- A
2 N 1.9 (1]
H ¢
o
f: grades dry b
[is N 0 0 grades moist para] 1350
"&I : grades light brown, wet
b i grades dark brown >
P N 0 0 |[-:-]q}+ Brown fine to coarse SAND with gravel, wet o 1550
E =t =
o [t
§ I DL Silica sand pack
B N 0 o |t
b4 CRCIL N
2 I S b )
* o 3o grades without fine sand
4 N 0 o |t
g o ||ik 4~ 1" ID schedule 40 PVC
S < 0.010" slotted screen
H vl oo | o [
o 3 M
g o [k
E- N[ o o [lif
8 o [l
[3] 1} =
: | oo | o [l —— . =i
g = o Blue gray silty CLAY with sand and gravel, hard to stiff,
g
P

TUCHMAN LOG PHASE2 TUCHMAN STAGE 1 2004 GPJ

Ims Tuchman Cleaners

4401 N. Keystone Ave .- Stage | Field Activities

JOB NO. 14944888.05250 RI - Phase Il
Indianapolis, Indiana

PIEZOMETER
1B-3

Page 1 of 1




Tuchman Cleaners - 14944888 05850 - 4401 N. Keystone Ave.- Stage Il Field Activities, indian.

o -
2
9 sl PIEZOMETER
$185]. | 88 (5|8 DESCRIPTION OF CONSTRUCTION
- - o
s gg s | 2 $151% SUBSURFACE MATERIALS DETAIL
§|EE| 838 ckElog 8
o |al|lef|Z0|z 8 zs 3
7 \CONCRETE N /‘%
Brown fine to coarse SAND, loose, dry 17 e
N 0 0 24 1
— — — A
0 Dark brown SILT with trace clay and fine to coarse sand, P 7 /]
soft, dry to moist F ‘W
N ] 0 I
N 0 0 1A grades medium stiff 7 :H
. A 7 [4— 1" 1D schedule 40 PVC riser
2 3 B s e
N 0 o P Brown fine to coarse SAND and GRAVEL with silt, loose, I ¥ a
B dry e
o Po b v .
.9 1 Bentonite Seal
N 16 0 [ e E,,E L
0 .. s grades wet v E 2
N b S A
20| o [ B v 7
0 '. 1Y éf“ V 1250
N 0 0 '.... grades dark gray
o bhn grades brown i asn
N 0 0 -9 =
'- (Y grades without coarse gravel Silica sand pack
0
o b
N 0 0 . &
tl‘
0 '..b
N o|ofPad — 1" ID schedule 40 PVC
.' . 0.010" slotted screen
0 fao b
N 0 0 '..‘. grades with coarse gravel
o Pu b
o| o P® .
N 0 0 Gray silty CLAY with fine to coarse sand and gravel, very e g
— hard, dry ) - A~
Boring terminated at 25 feet on B/16/04.
1 inch PVC temporary piezometer installed to 24.5 feet bgs
with a 10 foot screen
Groundwater sample collected using a disposable PE bailer.
LEGEND:

.:] Geoprobe Sample

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence

PID=Photaionization Detector
NR=No Sample Recovered
ND=MNot Detected

NS=Not Sampled

TUCHMAN LOG PHASEZ TUCHMAN STAGE Il 2004.GPJ 11/23/04

JOB NO. 14944888.05650

Tuchman Cleaners

4401 N. Keystone Ave .- Stage |l Field Activities
Rl - Phase Il
Indianapolis, Indiana

PIEZOMETER
B4
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N 586 | 9.8

100 1868 | grades with very strong chorinated solvent odor

N | >2000{>2000|.

N | 134 | 14 BEAAA Gray silty CLAY with fine to coarse sand and gravel, very
\hard, moist to dry
Boring terminated at 25 feet on 8/16/04.
1 inch PVC temporary piezometer installed to 25 feet bgs
with a 10 foot screen.
Groundwater sample collected using a disposable PE bailer.

3
& ) X
=X 2
3D §1s = PIEZOMETER
B £0 §|8 |5 | € DESCRIPTION OF CONSTRUCTION
5 =3l & LR >
& CleSle | B2 (5|2 SUBSURFACE MATERIALS DETAIL
2| eS8 (T Al qelnel Q
o |oFf|eZ0[ad[x 8] o
0 ~CONCRETE a ]
Brown fine to coarse SAND, loose, dry
N 0 0
—92 8
i% N 0 0 Dark brown clayey SILT with trace fine to coarse sand,
L medium stiff_dry to moist
S 0
N 0 ]
0 g‘— 1" 1D schedule 40 PVC riser
§ 100 | N 0 0 .
i Brown fine to coarse SAND and GRAVEL with silt, dense,
g 0 dry
¥ g Bentonite Seal
i g N 197 o
LE «
2 0 ¢
- grades loose
:g N 16| o
E: 100 0 grades wet
3
i N 0 0
@
o (]
:
i o N o[ o
] Silica sand pack
@ 0
s
2 100 | N 0 0
X
i Z 0
1)
3 N 0 0
: 1" 1D schedule 40 PVC
g 95 0.010" slotted screen
=]
23
<]
3
s
o
2
a8
Q
]
£
§
e

LEGEND:
.j Geoprobe Sample PID=Photoionization Detector
N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence ﬁg;mgfg&gigewvemd
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled

URS Tuchman Cleaners PIEZOMETER

4401 N. Keystone Ave.- Stage Il Field Activities I1B-5
JOB NO. 14944888.05650 RI - Phase il

Indianapolis, Indiana

TUCHMAN LOG PHASE2 TUCHMAN STAGE Il 2004.GPJ 11/23/04
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l ol )
=
e €| g el3 PIEZOMETER
= & 5 0
l g |E0 b §| e $| & DESCRIPTION OF CONSTRUCTION
SleSle |82 |89 SUBSURFACE MATERIALS DETAIL
5 (65| S51%8|cklckl 3
I o |as|ef|zo|ledlad 5
o [~ CONCRETE ) 7
seoeoe’l Brown fine to coarse SAND, loose, dry 1
N 0 0 ¢ 1
4 b
- 0 1
N 0 0 Dark brown clayey SILT with trace fine to coarse sand, :,,:
medium stiff, dry to moist 4 1
0 il
N 0 0 1
l 0 ] ng— 1" ID schedule 40 PVC riser
& 00| N | 0| o ~ Brown fine to coarse SAND and GRAVEL with trace silt, ‘a
E 0 dense, dry to moist I
I g ‘N Bentonite Seal
o N 0 0 il |
b i 0 grades moist ‘Ml
g grades wet :
b N 0 0 ’
= 2
< 75 0 grades loose E ¢
% b 1n
i N 0 0 :
A = =i 150
& N 0 0
< Silica sand pack
E 0
®) wo | N o 0 grades finer
2
z 0
5 grades coarser
3 N 0 0
& t— 1" 1D schedule 40 PVC
?ﬁ 56 0.010" slotted screen
% N | 104 | 178
3 100 >2000 grades with very strong chlorinated solvent odor
l s N | >2000{>2000
g N | 195 | 64 Gray silty CLAY with fine to coarse sand and gravel, very 1
5! - . stiff, moist to dry ) . 4 250
E Boring terminated at 25 feet on 8/17/04.
g 1 inch PVC temporary piezometer installed to 25 feet bgs
e with a 10 foot screen.
Groundwater sample collected using a disposable PE bailer.
g LEGEND:
[
l - .:l Geoprobe Sample PID=Photoionization Detector
a N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence ﬂg;ﬁﬁf’[?;‘;’c'feﬁmmm
é SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled
2
j .
(]
=
w
z
4
. S
b o
Q
P
o
w
L
' :
g URS Tuchman Cleaners PIEZOMETER
3 4401 N. Keystone Ave - Stage Il Field Activities IB-6
5 JOB NO. 14944888.05650 Rl - Phase Il
2 Indianapolis, Indiana Page 1 of 1




Depth (Feet)

ol .
33 g
o - —
eE al|2|3
o~ cl c
€0 2|2 | e £
=1 ] =
=0| & o) @ )
2519 c| @ 5]
2518 |2 Zel?el 8
=] O
ao| ex|<a[0 g &
e Z0|aalaal O

DESCRIPTION OF
SUBSURFACE MATERIALS

PIEZOMETER
CONSTRUCTION
DETAIL

@ |l Field Activities, Indianapolis, indiana

- St

50 - 4401 N_ Kaystone Ave.

Tuchman Cleaners - 14544888 056

d\CONCRETE

Brown fine to coarse SAND, loose, dry

TSI
ek h b ke

.

Dark brown clayey SILT with trace fine to coarse sand,
medium stiff, dry to moist, with brick fragments

TEEEY

1" ID schedule 40 PVC riser

Brown fine to coarse SAND and GRAVEL, dense, dry to

grades loose, grades moist
grades wet
grades finer

grades coarser

grades coarser

Bentonite Seal

LEeoEeeY

.
= = ;m\ v
. -

=S
Y
TEEEEEE

HE w a

Silica sand pack

1" ID schedule 40 PVC
0.010" slotted screen

"4\ Gray silty CLAY with fine to coarse sand and gravel, very
hard, moist to dry

Gray fine sandy SILT, stiff, moist, very strong chiorinated
olvent odor

Gray silty CLAY with fine to coarse sand and gravel, very
ard, moist to dry

Boring terminated at 25 feet on B/17/04.

1 inch PVC temporary piezometer installed to 25 feet bgs
with a 10 foot screen.

Groundwater sample collected using a disposable PE bailer

0
N 21 0
0
N 0 0
]
N ] 0
0
N aa 0
18 moist
N 179 | 14
0
N 0 0
0
N 0 0
0
N 0 0
0
N 0 0
0
N 0 0
o
N (] o
N 0 0
N B4 77
N >2000|>2000
e o R -
LEGEND:

.] Geoprobe Sample

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence

PID=Photoionization Detector
NR=No Sample Recovered
ND=Not Detected

NS=Not Sampled

TUCHMAN LOG PHASE2 TUCHMAN STAGE Il 2004.GPJ 11/23/04

JOB NO. 14944888.05650

Tuchman Cleaners

4401 N. Keystone Ave.- Stage |l Field Activities
Rl - Phase Il
Indianapolis, Indiana

PIEZOMETER
IB-7

Page 1 of 1




l o R
e
4y g |3 WELL
= E 8 o
I 185, | 83 |5 |¢E DESCRIPTION OF CONSTRUCTION
% = ® o
~ gg f lag : 3 R SUBSURFACE MATERIALS DETAIL
8|58 8-%28|lcEl g B
I o |lol|cE|20|adlafl o
o [%3% CONCRETE o A “Flush mounted casing with
ias - . locking cap
5 0 | 0 [ Brown fine to coarse SAND, loose, dry #— Concrete
67 0 5 : 0
T L EL!
N 20 0 11 Dark brown clayey SILT with fine to medium sand, medium 3 ¥
Kl | stiff, moist to dry :
0 // grades with less sand :
N 0 0 %
. /L i 6" Diameter borehole
4 grades very stiff 3
7| N 0 0 grades soft <
" 1 :
8 10 || 3
I g . 'Y Brown fine to coarse SAND and GRAVEL, loose, dry to 3
- N 129 | 674 |* moist 3 3 .
:8“ o .o grades with trace silt ’ 3 3" Diameter PVC surface
5 .9 grades wet casing
e N 0 0 ;" grades coarser
§ 100 o [ 4 B4 171D, schedule 40 PVC
g * ! 1 nser
2 N o | o [+l} 3 3
] A0 2
I u o Le
::?J N 0 0 '..' grades finer ‘
- o [% Y ’
s 3 grades coarser
I g 100 | N o | o "" il Cement bentonite grout
2 o | 1Y ‘;
8 . &
= N 0 R S 3
- :
I g 0 .o | 1
3 N o | o [+
# 5
= " 3
< 100 177 3
@ I_-;?, grades with very slight chlorinated solvent odor
3 N 164 | 0 A 59’ Gray silty CLAY with fine to coarse sand and gravel, very
: APV stiffto hard, moist to dry :
' N o0 0 ﬁ{_}; i L1 2480
i v oo | o B :
S 5595 i
c %777 i
auv ,_
£ 2955 i
1_5‘ 10| N 0 0 /fgé :
L 597 i
§ ' | |
N 0| o /;65 | +—— Cement bentonite grout
7705 1}
o f/éﬁ ¢ 2.5" Diameter borehole
N 0 0 ;iﬁ/f : E
,455 g grades with more sand and gravel, moist b
100 0 A4 |
VA 4
N 0| o gégﬁ in:
g 1 3 ;
I 0 ;5?5 grades with less synd gravel, dry :] 04 nBentonrte saal
I URS Tuchman Cleaners MONTTORING WELL
4401 N, Keystone Ave.- Stage Il Field Activities MW-1l
JOB NO. 14944888.05650 RI - Phase Il
Indianapolis, Indiana Page 1 of 2




Tuchman Cleaners - 1434488805650 - 4401 N. Keystone Ave - Stage |l Field Activities, Indianapolis, Indiana

o 5
2
i $1s |2 WELL
$ 8. | &¢15|¢E DESCRIPTION OF CONSTRUCTION
< gg e _,% 215 | SUBSURFACE MATERIALS DETAIL
8|65 8o%2[cg o 3
o |lor|e®|Z0|a8lad 5
35 - —
N 0 0 égr /T ¢
%
’ 9? o grades moist :
100 N 0 0 }rfﬁ:/ i AR
/4 4
7474
o
%
N 0 0 ;fﬁ(‘ = Mwan
ae ] PR Gray sandy gravelly SILT, dense to loose, wet =
N o | o g;g; _'g‘;ray silty CLAY with fine to coarse sand and gravel, hard, —
1] ry —
100 0 g'l':gg =|
N o | o égié - No. 5 Silica sand pack
0 a’??; <t— 1"1.D. schedule 40 PVC
a B Nl 6l o -".’i "Gray fine to coarse SAND and GRAVEL with silt, dense, wet | | DI siofied Screes)
L] -
o . Gray silty CLAY with fine to coarse sand and gravel, very -
100 N 0 2 stiff, moist =
Gray very fine SAND with silt, dense, wet = ‘
g E— — =
B f?gj' Gray silty CLAY with fine to coarse sand and gravel, very -
0 0 f/‘f/ 1 stiff, moist p
50 560 ﬁrfl;? ' 7 aesn .
N 0 0 /5,‘;; % . Bentonite plug
Boring advanced to 24.6 feet using 4.25 inch 1.D. hollow
stem augers on 8/17/04.
3 inch diameter PVC installed to 24.6 feet and sealed with
cement-bentonite grout on 8/17/04.
2.5 inch diameter geoprobe dual-tube sampler advanced to
51 feet on B/18/04.
Boring terminated at 51 feet on 8/18/04.
1 inch diameter PVC piezometer installed to 49.5 feet bgs
with a 10 foot screen on 8/18/04.
LEGEND:
.__l Geoprobe Sample PID=Photoionization Detector
= |
N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence NRANO Sample Ascoversd
= ; y et ND=Not Detected
SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled

TUCHMAN MW-2IEMW-3| TUCHMAN STAGE Il 2004.GPJ 11/2304

URS Tuchman Cleaners MONITORING WELL

4401 N. Keystone Ave.- Stage Il Field Activities MW-1|

JOB NO. 14944888.05650 Rl - Phase |
Indianapolis, Indiana Page 2 of 2




™
= Q
g 3¢ |3 WELL
il e sla |€ | € DESCRIPTION-OE CONSTRUCTIO
[y e > ,.(-_‘-,, b E 13 OO N O NG o HIGHHY
c1e8|8 |58 |5 |2 SUBSURFACE MATERIALS DETAIL
B £ wl 8 0 w» = el O
- Lol E[Ot
8 & 2 &e\i Z0|a § g & g
0 o 0.1 W ASPHALT +¥  “Flush mounted casing with
4 ] Brown silty CLAY with fine to coarse sand and gravel, very 3 locking cap
Lo 56 Y stiff, moist 5= Concrete
"o [ N o | 65 W
c 7 e EYS
5 98 W 3
5 N 0 | 185 5)
231 grades with brick fragments 3
N o | 108} &
; 100 59 %
g : N oo | o B T
‘g i 7 grades without brick fragments .
- ! 0 % grades with more sand and gravel 3|
sl 10— n 8" Diameter temporary steel
g j N o Brown fine to coarse SAND and GRAVEL, loose, moist 3 surface casing
e ‘ grades wet 2
§ 100 | N ) grades with more fines and with silt E B ﬁsérD schedule 40 PVC
2 1 3
T X
< AY
ko) ! Ay
£ | 0 &S
R 3
8 | N o 3
& : 3
g i 3
‘é ; N | 83 3
S X
5 s grades coarser SI
z b N | 386 T
5] 20 | ] 100 L . 3
s ! J grades with slight chlorinated solvent odor I3
o 14 & e Gray silty CLAY with fine to coarse sand and gravel, stiff, dry e
2 | A N | 1957|1160 /g, Brown fine to coarse SAND and GRAVEL, loose, strong o
S 1 : ‘ N o | 6 %’ -{__chlorinated solvent odor, wet 3
3 19 1 2 ? E Gray silty CLAY with fine to coarse sand and gravel, stiff, dry 3!
P N (] o i b
g ; f ;r‘/f grades hard s PN
v 0 N o | o P
] A
gl 25 fé/ 7 i
g P o Y $
= I %405 :
S E i N o} 0 ;g;/ b
£ T 10 %% ¢
5 1 0 ﬁ// / ®
E . % v ool o :ﬁgg g t3l=— Cement bentonite grout
gt 7% *
14 %%9% ’
~d 4] 5
30+ || 100 2”% e
| 1 i N U fﬁ/; el 6" Diameter borehole
i i 0 gg;é grades with more sand 2
1 N 777.7, 3 a2n
o N 0o 2)‘ 4% 2 ]
I G5 Bentonite seal
; o Y
o s grades stiff
| N o | o [ 77
1 35 &4 \/l
Tuchman Cleaners
m MONITORING WELL
4401 N. Keystone Ave.- Stage Il Field Activities Mw-2i
JOB NO. 14944888.05650 RI - Phase Il
Indianapolis, Indiana Page 1 of 2




Tuchman Cleaners - 14944888 05650 - 4401 N. Keystone Ave - Stage |l Field Activities, Indianapolis, Indiana

o -
S 2 s WELL
3 &5 . sl8 |5 ‘E DESCRIPTION OF CONSTRUCTION
i w 1]
cles|e (.32 |54 SUBSURFACE MATERIALS DETAIL
§|52| 8-32 cglogl 8
al|lal|c®|20|a8lzd 5
35 e 0 B |/L o T
N 0 0 n
o 4 ~ Brown fine to coarse SAND and GRAVEL with silt, loose, H
N o4 [ o BTy et H |=— No. 5 Silica sand pack
100 |1
0 »® ) : | < 2" |.D. schedule 40 PVC
40 - qd S grades with more silt from 39.5 to 40 feet - 0.010" slotted screen
N 2.1 oL =
0 —
Dark gray silty CLAY with fine to coarse sand and gravel, - _‘4; n Bentonite plug
h s Sh
° By ) o s - Natural collapse
Borehole advanced to 25 feet using a 6" diameter Rotosonic
core barrel
8" Diameter temporary steel surface casing installed to 24
feet on 9/8/04
6" Diameter borehole drilled using rotosonic 4" diameter
corebarrel and 6" sleeve to 43 feet on 9/8/04
Boring terminated at 43 feet on 9/8/04
Monitoring well installed to 42 feet and sealed with bentonite
from 32 to 35 feet on 9/8/04.
8" Diameter surface casing removed during the grouting of
the upper 24 feet of the well on 9/8/04
Monitoring well completed to 42 feet on 9/8/04
LEGEND:

|:] Rotosonic

N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence
SV= Slight Violet fluorescence SW= Slight Whitish flucrescence

PID=Photoionization Detector
NR=No Sample Recovered
ND=Not Detected

NS=Not Sampled

TUCHMAN MW-218MW-31 TUCHMAN STAGE |l 2004.GPJ 11/23/04

uns Tuchman Cleaners

4401 N. Keystone Ave.- Stage Il Field Activities

JOB NO. 14944888.05650 RI-Phase Il
Indianapolis, Indiana

MONITORING WELL
MW-2(

Page 2 of 2




Tuchman Cleaners - 14944888 05650 - 4401 N. Keystone Ave - Stage I Field Activities, Indianapoiis, Indiana

o :
=% 3
89 15|z WELL
= = = -]
$ |20 > s|g |5 |E DESCRIPTION OF CONSTRUCTION
i Ji== o @
= gg @ _,%' e S1la SUBSURFACE MATERIALS DETAIL
8 |EE| So1%2|cElcEl &
o l|lop|cs|Z0|adlald 3
2 0 _ASPHALT and GRAVEL - FA 14l ~Flush mounted casing with
Brown fine to coarse SAND and GRAVEL with silt, dense, _,% S locking cap
N 3.0 | 158 moist W 3: < Concrete
100 63.1 grades with more silt i B
s EL
N 278 | 689 Tt A
PL141 Brown sandy gravelly SILT, dense, moist 3 B
704 [ — - 4 1
5 o Brown fine to coarse SAND with silt, dense, moist 4d B
N | 401 | 80.1 |- ) 2 B
grades wet with petroleum odor 4 B
896 [.°1 4
grades dark grayish green 2 B
100 | N | 1050 [ 347 |- 4 B
328 |- 4 B
N | 207 | 304 |3 4 B
10 e 3] R 8" Diameter temporary steel
102 126 surface casing
223 ey - ; 4 B
5 ¥ W Brown fine to coarse SAND and GRAVEL, loose, wel 4 B
00| N | 88201 ," 4 Ff— 2"1D. schedule 40 PVC
o ) 4 B riser
101 L@ o 4 R
3 grades with silt M I3
s N | 68|58 ". 4 B
'8 A 1 R
' °Le 4 B
N | 164 0 ".‘ 4 B
o ) o
0 '. ::‘ :
N | o121 | 13s 0 3 B
Yo, 4 B
e b 4 B
0 P —- — 4 R
20 - 100 )‘?/ﬁ Gray silty CLAY with fine to coarse sand and gravel, very 3 B
fﬁ'f z ) >
N 0 0 r§§ stiff, dry 4 B
4 5(:25 grades hard 4 B
5597 M
N 0 o K 4o
5479 A
o [ ::
/’/;f,d 3
N 0 0 A4 '3
25 497" 3 0
0 //F,.J b
975 :
N 0.1 0 /r;/ il
] ﬁﬁérg .
0 % b3
9%
N 0 0 5|5/¢ il Lil= Cement bentonite grout
wre
0 ]
30 100 ;a‘/ﬁ
- N [ 06| 0 /Vﬁé 6" Diameter borehole
g
0 ;;;;
,ﬂ 1 zn
N | o8| o (4%
;«5 Bentonite seal
° Y
N 0 0 fﬁ A ¥
35 A i
Tuchman Cleaners
URS MONITORING WELL
4401 N. Keystone Ave.- Stage Il Field Activities MW-3I
JOB NO. 14944888.05650 RI - Phase Il
Indianapolis, Indiana Page 1 of 2




I o) .
=
o g s | < WELL
= - = 0
2|25 ~ 52 |5 | E DESCRIPTION OF CONSTRUCTION
SleSle |LE|12 (5|2 SUBSURFACE MATERIALS DETAIL
2 [E3( 8% 8|cklaE 9
l o |lol|ef|Z0|a8ad o
15 2905 - Ta
I ] ’5 grades with more coarse gravel from 35.5 to 36.5 feet
N[ oos | o PRAA
1 ﬁf an
N 13| o P ﬁﬂ grades wet
#ery grades with more coarse gravel
l N 02 | 11 4 g; =~ No. 5 Silica sand pack
o B o Gray fine to coarse SAND and GRAVEL, loose, wel 2" 1.D. schedule 40 PVC
40 - 100 . sl & ; ﬁg Gray silty CLAY with fine to coarse gravel, hard, dry 0.010" slotted screen
o
° P
/ ” “n
o P
2 V1 (g
g 0 A4 <— Bentonite plug
o
= N 03 0 5 5;
:S! 45 ¥ — s
g Borehole advanced to 25 feet using a 6" diameter Rotosonic
2 core barrel
I g 8" Diameter temporary steel surface casing installed to 25
g feet on 9/8/04
3 6" Diameter borehole drilled using rotosonic 4" diameter
2 corebarrel and 6" sleeve to 45 feet on 9/9/04
i Boring terminated at 45 feet on 9/9/04
i Monitoring well installed to 42 feet and sealed with bentonite
Y from 32 to 35 feet on 9/9/04
b 8" Diameter surface casing removed during the grouting of
4 the upper 24 feet of the well on 9/9/04,
' ‘é Monitoring well completed to 42 feet on 9/9/04.
<
]
]
&
o
8
I | LEGEND:
b | Rotosonic PID=Photoionization Detector
g - NR=No S le R ed
E N= No visible fluorescence W= Whitish fluorescence V= Violet fluorescence ND=N2I [;'eT;)c?ed feover
l 2 SV= Slight Violet fluorescence SW= Slight Whitish fluorescence NS=Not Sampled
b
' B
B :
o
(L]
2
i
(L]
=
w
4
«C
I =
I
(5]
=1
=
Z
I 3
o
2 uns Tuchman Cleaners MONITORING WELL
2 4401 N. Keystone Ave - Stage Il Field Activities MW-31
& JOB NO. 14944888.05650 Rl - Phase I
I 2 Indianapolis, Indiana Page 2 of 2
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IDNR WELL LOGS




\ RECORD OF WATER WELL
§*| State Form 35680 (R4 /4-92)°

' Civil towriship

MNacion

(31

232-4160

Mail complete record within 30 days to:

INDIANA DEPARTMENT OF NATURAL RESOURCES
Division of Waler

lis, IN 46204

ap'on reverse side.

4o\  Nes A \’-eqa\one_

g directions to the well location (include county road names, number, subdivision lot number with consideration lo intersecting fuad and trip origination). There is space for a

ame of well owner Telaphona number
: ToSnwan C\%\nefs 811 - $45 - 43 '
ess (number and street, clty, state, ZIP code) . .
L""C! \ Not¥hm r-ﬂ.si ::.’nme (z“élnqqu.'j 2}-\
Nama of building contractor ) Telephone number O
<2 {numberandswa.'. olty, state, ZIP code) ..
N e of drilling mntrador Telephone number
m€e.cane Dell e g_,__fw Lc 31~ ‘r‘ll"-{loff
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= 3 o
b‘-‘. ’I..JA. I pPe——

dorex

License number

993

Date of completion

FORMATIONS: Type of material

M
ot i 2-160
:qit;,htool 0O Rev. rotary ﬁ-mﬂSn _ ,4.?\\&\-\- 8.0 0. Y4
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RECORD OF WATER WELL

State Form 35680 (A4 / 4-92)°

oty whero driled
TN

Mail complete record within 30 days to:

INDIANA DEPARTMENT OF NATURAL RESOURGES
Division of Water
402 W.Washington St., Rm. wae4
- Indianapolis, IN 46204
(317) 232-4160

ma.p on reverse side.

4o\,

Drhring directions to the well location (include wunlymad names, number, subdMs.fcn !or number with consideration to h!arsad!ng road and trip origination). There Is space for a

Heﬁ\‘\ \'—E\‘S\Gﬂ&

| Teluphune number

ame of well owner o
: 'Tuc\\m“ C_\aners 311~ 545 - 93 |
ss (number and street, city, state, ZIP code) . B
o 440! Mottt Y_e.x{ akme Todionapely  Dx ,
Na.rne ot buliding contractor S Telephona number
number and streel, oity, state, ZIP code)
§ Telephone number.
; ODellive Sirghes e 31 - s-'ﬂ—e"a v
. m_;.s(nymbarmdsmf,a&ysmre szad'de) : L T -
%ﬂ—m GC—" t“t& +bu\_) » QCL _,.Lpé.ﬁmﬁ-"jb\ ._I-ui 4 t;h-"“':' Cfd’Zé £
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63@4.1 S\\tam. 993 5/ o
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From
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fuc L Bea Qr? Sa ¢ grel  [©© |93
Goy 4\ I30 |Yo.o'
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Seawnms
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l RECORD OF WATER WELL
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Noma of driling contracior
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800-430-9834
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5815 Churchiman Avenus Sulte 3 intlianapolis, IN 46203
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owoans

. R S e
FCIRHATIONS Type of material
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Brown Clay
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Brown Clay
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11/23/2084 15:38 3177842835 ) BOART LONGYEAR PAGE 84

Indlana Deportmont o{ Natural Resources
of Walar

402 whm“mm Rm W264

RECORD OF WATER WELL

Drifling dracions In me vl location inchuda county road names, number, subdiviston lot mbor wih comsideration to fing roed and ¥ip ongias). There is & apaca for 4 map on
v Ve

Sea Attached Map

Addrass (number and siresi, clly, sate, ZIP code)
4401 North Kaystone Ave, Indianapolis, IN 46205

Name of bullding contractor Talophone Numbrer
URS Corporation : 5138813440
l Addraas (number and sireel, clly. aliite, ZIP code)
J6th East Tth Strest Sulte 2550 Clncinnatl, OH am
Marna ol grilling contractor Talaphone Number
|Boart Longyesr Enlronmental Drilling ; 800-430-9834
Addrons {number snd street, clly, sfale, ZIP code)
5815 Chitrehman Avenue Sulte 2 Indianapoils, IN 46203
e of exquipment oparator Licansa number Oigde of Instatiation
Kevin Smith 2019 0909/04
.7, e ‘-':f"‘ :“u ' .a-i"' :';; Of 1 A L '"",'f_’ ’ ?':‘:\'E}:;"';." :*'%i“!‘i:‘{.f-"’ e ne '{.E.I:E"“:*ﬁelr.id!';"f i ml#‘x“ A "::rlf‘ "P‘E;y ‘Cﬁ;,_:;; Lhiepd g
o of well > ; From To
Clrome O Eltest D - FORMATIONS: Type of material (lner) (lest)
l Ditwhorry ook EHh ot , __Asphalt 0 0.6
{Moihod of daling
L rRotary o I [Iucket Rig M/C Sand & Gravel 0.5 2
Clcatin tool JRev. Rory  [X]5onfc :
I Casing length Mabarlnd L Brown Clay 2 15
7 ; PVe iy R nchiet!
[ 3creen Imngth Mataria! Oismetar 1 M/C Sand & Geavel 15 20
l 5 PVC 5 . 2 Inchen,
Soreen slot siza Totad depth af wel Brown Clay 20 35
0.010  42'bge,
l Deoth of pump satiing Wator quality (chear, élobidy, odor, elc.) Brown M/C Sand 35 A2
Type of pvp [Ishantow-wet jet - [TJOther (apiscty:) Gry Clay 42 45
[CJaubmorsitie DMH :
[Clasitng [CPumping gpm nours
Ormwdown Static mte
l l (oot of eter) -
'-,.Ff-‘"".{- !
Groutlng matarials  [Dopih of grout
l GementBent. |fom 31 w
e thod of Inctufpecn [ Numbay ol boge caad
Tromiod Purhped 4 b 2000w for well log on reverse s
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APPENDIX C

SURVEY DATA
BEACON SURVEYING & ENGINEERING




URS Corporation
Tuchman Cleaners
4401 N. Keystone Ave.
Indianapolis, IN

4/21/2004
DCW

Beacon Project No: 03-0015.01

x

'BEACON
i SuUrveying & Engineering

6251 Winthrop Ave., Sulte 3 Indianapolis, IN 46220
Phone 317.202 0525 Fax 317.202.0522

Description | Northing (ft.) [ Easting (ft.) | Casing Elevation (ft.) Ground Elevation (ft.)
OSP 1 | 1671495.86 | 199951.27 - 734.06
OSP 2 | 1671307.01 | 200016.27 - 730.80
OSP 3 | 1671163.77 | 199998.85 727.37 727.56
OSP 4 | 1671497.80 | 199827.76 737.21 737.50
OSP 5 | 1671315.07 | 199827.19 - 737.69
OSP 6 | 1671165.74 | 199829.14 - 734.42
OSP 7 | 1671488.76 | 199665.45 - 738.11
OSP 8 | 1671328.24 | 199626.95 - 739.42
OSP 9 | 1671164.87 { 199637.71 737.68 737.96
OSP 10 | 1671590.66 | 200207.12 - 729.05
OSP 11 | 1671338.57 | 199502.17 - 739.12
OSP 12 | 1671178.99 [ 199453.73 - 739.01
OSP 13 | 1671639.65 | 200069.59 731.37 731.62
OSP 14 | 1671151.99 | 200186.28 - 728.02
OSP 15 | 1671207.49 | 200399.63 727.34 727.52
OSP 16 | 1671350.58 | 200500.86 - 728.04
OSP 17 | 1671656.48 | 200712.87 - 728.65
PDP 10D| 1671641.97 | 200399.29 727.99 728.83

Surveyor's Statement

|, Daniel G. Kovert, a registered land surveyor in the state of Indiana, do hereby state
that the locations and elevations shown above were determined under my supervision.
The horizontal locations shown above are based on Indiana State Plane Coordinates,
East Zone for section corner locations as shown by the Marion County, Indiana
Surveyor's Office. The elevations shown are based on Indiana Flood Control and Water
Resources Commission bench mark MAR 38 with an elevation of 726.399 (1929 datum).

Note

Elevations shown are at the highest point on the casing.




APPENDIX D

ANALYTICAL REPORTS
(Submitted on CD)






